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By this method an air-tight caisson is built on the line of the tunnel and the water is expelled by pneumatic pressure. The mud is then excavated and the cast-iron tunnel is bailt within the working chamber thus formed, 
Oar ilnstration ehows the excavation of the mud in progress. 


CONSTRUCTION OF THE RAPID TRANSIT TUNNEL BENEATH THE HARLEM RIVER.—|See page 307.) 





Seeds: 





SSS SEs 


=s 


ae ee 











302 


SCIENTIFIC AMERICAN 


ESTABLISHED i845 


MUNN & CO., - - Editors and Proprietors 


Published Weekly at 
No. 361 Broadway, New York 


TERMS TU SUBSUAIBERS 


@ne copy, one year for the United States. Uanada. or Mexioo $0 
@ue copy, one year. to any foreign country. postage prepaid. £0 lds. 5d. 4.00 


THE SCIBNTIFIC AMERICAN PUBLICATIONS. 


Soientific American ( Kstablished lst $5.00 a year 
Ww 


smentific American Supplement ( Ketablished 1876) a 
Scientific Awerican Burtdina Monthiy ( Retablished 1885).... 200 
Scientific American Export Edition | Katabiished 1875) WO . 
The combined subscription rates and rates to foreign countries will 
be furnished upon application 
Remit by postal or express money order, or by bank draft or check. 
MUNN & OO. #) Broadway. New York. 


NEW YORK, SATURDAY, OCTOBER 31, 1903. 

The editor is always glad to rece|ve for examination iilustrated 
articles on subjects ot timely interest. If the photographs are 
sharp, the articles short, and the facts authentic, the coutributions 
will receive special attention. Accepted arucies will be paid tor 
at regular space rates. 
= a _ —— 

A TRANSATLANTIC CLIPPER SERVICE. 

A lover of the sea has been prompted to write to 
the daily press, suggesting, in all seriousness, that it 
would be a profitable and popular move on the part of 
eur leading steamship companies if they were to add 
to their fleet one or two passenger sailing ships, with 
a view to affording those passengers who take the 
transatlantic trip purely for health and pleasure, an 
opportunity to spend more days upon the ocean than 
they can enjoy in a trip between America and Europe 
en a fast, modern steamship. At the first blush, the 
suggestion that we should return to the leisurely speed 
ef the clipper sailing ship, seems almost preposterous; 
and yet on second thought, when we bear in mind the 
wonderful growth of the yachting spirit, as shown by 
the vast fleet of sailing yachts and steam yachts that 
covers our waters in the summer season, the idea is 
by uo means visionary; and, indeed, if put into effect 
to a limited extent, it would probably prove to be a 
very successful venture. To a large and ever-growing 
percentage of European travelers, the sea voyage is 
one of the greatest inducements to make the trip 
With all our vaunted advance in speed and comfort 
there is a question whether we have not sacrificed 
many of those very features of a sea voyage which 
tend to give rest to mind and body The great de 
mand for space for engines, boilers, and coai bunkers 
has made it necessary to cut down the stateroom 
accommodation to absurdly narrow limits—so narrow 
that not the most elaborate furnishings and finish can 
disguise the fact that the average stateroom is not 
much more than a stuffy little box in which one is 
veritably “cribbed, cabined, and confined.” The com 
pensation for many travelers is to be found in the 
short duration of the passage, and for those to whom 
time is an object, either for business engagements 
or to escape the inevitable miseries of seasickness, the 
eramped quarters are regarded as part of the price 
wht must be paid for high speed If a clipper 
sailitfx ship, however, were designed especially for 
transatlantic summer travel, it woutfbe* possible, in 
the absence of any provision for steam- power or cargo, 
to give up practically the whole ship to passenger ac- 
commodation, and individual staterooms could easily 
be made double the size of those usually found on the 
modern liner. There would be a complete absence of 
vibration, and of smoke and cinders, and a general 
steadiness of motion which only those who sail the seas 
under canvas can properly appreciate. If the ship 
were built with modern speed lines, it should be able 
under favorable circumstances to make the eastward 
passage in from twelve to fifteen days. The westward 
passage would, of course, take longer; but as the travel- 
ers on such a vessel would be taking the trip largely 
for the sake of the sea voyage, a three or four weeks’ 
journey would be looked upon rather with favor than 
with regret. Such a vessel would be fitted with every 
luxury that is to be found on the modern liner, and 
the absence of engine-room skylights and smokestack 
openings, would render it possible to provide magnifi 
cent promenades extending the full length of the vessel 
and almost entirely free from obstruction. The ex- 
periment is surely worth a trial on the part of one of 
the more wealthy companies: for it would be some 
what in line with that most successful venture of the 
German companies, in building steam yachts of slow 
speed exclusively ‘or yachting cruises of many weeks’ 

? monthe’ duration 

il A oe . 
WIND RESISTANCE IN HIGH-SPEED TRAIN SERVICE. 

Just now the most interesting development of electric 
traction is its invasion of a fleld which was supposed 
to. belong exclusively to the steam locomotive—that of 
long-distance interurban service. The success that 
has already been achieved in such service on the lines 
already built is naturally leading electrical engi 
neers to consider the possibility of maintaining a regu 
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lar long-distance service at speeds equal to those of 
the steam railway. Before such a competition can be 
successfully carried out, however, there are certain im- 
portant elements of the problem, other than those of a 
strictly financial and commercial character, that must 
be fully recognized; and, perhaps, the most important 
of these is the question of wind resistance at high 
speeds, say of 40 miles an hour and upward. In a series 
of trials carried out two or three years ago on the Buf- 
falo & Lockport electric line of the International Rail- 
way Company, it was proved that at the higher speeds 
it requires much more power per ton to drive a single 
car than it does per ton to drive a train of cars. Thus, 
it was found that whereas a train made up of several 
cars required a consumption of 47 watt-hours per ton 
per mile for a sustained speed of 75 miles per hour, 
if one of these cars were detached and run over the 
same track under the same conditions at the same 
speed of 75 miles per hour, the consumption of energy 
rose to 137 watt-hours per ton per mile. That is to 
say, at the given speed a single car requires 2.9 times 
the expenditure of energy per ton that is necessary for 
the same car if it forms one of a train of several identi- 
cal cars. Now, assuming that the track, the weather 
conditions, and the speed were the same for the single 
car as for the several-car train, the engineers who made 
the tests were justified in their conclusion that the in- 
creased power necessary in the case of the single car 
was due almost entirely to air resistance. In other 
words, the work done by the car running alone 
and by the same car running in the middle or at the 
tail end of a train of cars was the difference, to bor- 
row from bicycle parlance, between the work done at 
a given speed by a rider unpaced and by the same rider 
when he is behind the shelter of a pacing machine. 
That this view of the case is correct, is further borne 
out by the fact that the coupling of only two identical 
cars for a run at 75 miles an hour, showed that only 
92 watt-hours per ton per mile were necessary, as 
against the 137 watt-hours required by a single car. 
This fact presents us with another parallel to bicycle 
conditions; for all of us who have ridden a tandem 
are well aware that, where two riders may be unable 
to make much headway against a strong gale of wind 
when they are riding separate wheels, they can make 
good speed if they couple up for united effort on a 
tandem. As a matter of fact, on level roads and a 
well-made track, by far the most serious element of 
resistance will be found to be the inertia of the air, and 
the higher the speed, the greater will be this resistance 
The front face of a moving car has to open a path for 
the vehicle, and set the surrounding envelope of air 
through which it passes more or less in motion in its 
own direction. The car immediately behind it has no 
such head resistance to encounter, and is simply af 
fected by the sliding friction (“skin friction” it would 
be called in considering the case of a sailing vessel), 
and, of course, the surplus power of the car is thus 
available to assist the leading car in overcoming the 
head resistance. Consequently, it follows that the 
longer the ‘train, supposing the cars to be similar in 
weight; form; and power, the greater is the power avail- 
able against head resistance and the less the expendi- 
ture of energy per car necessary to maintain a given 
rate of speed 

This fact’ will, of course, exercise a powerful influ- 
ence in determining the character of future high-speed, 
long-distance electric service; and, where each car 
is a separate self-propelled unit, its tendency, be- 
cause of the economies secured, will be to induce the 
companies to operate trains made up of several cars 
at long intervals, rather than run individual cars at 
more frequent intervals. The latter system would be 
the ideal one for the convenience of the public; but 
the cost, because of the larger amount of power that 
would be necessary, would probably render it impos- 
sible for the electric companies to compete success- 
fully with the steam railroads. It must be understood 
that these considerations apply only to high-speed serv- 
ice; for up to speeds of 30 miles the difference in 
power required per ton per mile in running cars singly 
and in trains is so inconsiderable as to present no seri- 
ous objection from the standpoint of economy to tho 
operation of single-car service. 

Another question to which proper attention has never 
yet been given, whether in steam railroad or electric 
railroad service, is that of the superelevation of the 
outside rail on curves. It is true that of late years en- 
gineers of maintenance of way on steam railroads have 
been showing a more intelligent appreciation of the 
necessity for superelevation: and on certain eastern 
roads where a high-speed service is to be maintained 
over a track with heavy curvatures, superelevation 
has been carried as high as 8 inches. with the very 
best results in safety and comfort of operation. Eight 
inches of elevation, however, is not by any means the 
maximum possible. and there is no phy reason why 
a train should not be run at 60 miles ar around a 
10-degree curve, provided the outer rail were elevated 
to the point at which the pull of gravity toward the 
inside rail balanced the centrifugal pull toward the 
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outside rail. The trouble on steam railroads is that it 
sometimes happens that a slow passenger or freight 
train may, through the exigencies of traffic, be obliged 
to run at a low speed over the highly superelevated 
express tracks, and in such a case the component of 
gravity might be so far in excess of the centrifugai 
force that loaded freight cars with a high center of 
gravity would be in danger of capsizing to the inside 
of the track—and this has actually happened on some 
eastern roads. But on the high-speed electric road of 
the future, it will be absolutely necessary to take spe- 
cial precaution in the way of fencing in the tracks, and 
enforcing a very rigid observance of the block signal 
system; and these precautions will have to be arranged 
so that no train will have to slow up or stop upon any 
of the sharper curves. With the certainty that the 
electric train will be running at its maximum speed 
on such curves, it will be possible to give extreme su- 
perelevation; and by laying out the curves on what is 
known as the spiral system, where the curve com- 
mences with a one-degree curve and runs up by gradu- 
al increments to a maximum of 10, 15, or 20 degrees, 
as the case may be, it will be possible to maintain a 
75-mile service with safety on the necessarily tortuous 
location on which many electric lines will have to be 
built. 
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PREHISTORIC DRAWINGS OF ANIMALS, ETC., IN THE 
CAVE OF ALTAMIRA, SPAIN. 

Messrs. Emile Cartailhac and H. Breuil recently pre- 
sented a paper to the Académié des Sciences relating 
to the discoveries which have been made in the cave 
of Altamira in the province of Santander. This cave 
was remarked in 1880 by M. Santuola as containing 
numerous debris of habitation and industry of the 
stone age, with paintings or drawings in red and black 
which represented various animals with great origi- 
nality. At that time these cave drawings were the 
only ones which had been discovered, but in the last 
few years the discovery of several caves of the same 
Kind in France has shown that the ornamentation of 
caverns by line drawings and paintings at an epoch 
as ancient as the quaternary is a question which 
should be carefully studied, and each new find will 
throw fresh light on the subject. 

For this purpose Messrs. Cartailhac and Breuil made 





a trip to Spain and examined the cave very carefully 
during a month or more. The region is formed of 
cretaceous limestone and its aspect shows a consider 
able underground water circulation In many places 
the cave has fallen in, especially in the front part, 
which is thus opened for a length of 800 feet A 
series of narrow galleries branch off from the main 
cave. One of these is 150 feet long. The traces of pre 
historic habitation are numerous, especially near the 
mouth of the cave. Here are to be seen most of the 
frescoes and drawings, which at first are almost all on 
the roof of the cave, and extend clear to the back 
Their distribution is unequal and somewhat ‘remark 
able. Numerous small characters or signs drawn in 
black, and formed of points and lines, are to be seen only 
in the farther galieries and distributed without any 
order or appreciable significance. Five complicated 
figures drawn in black are obsefved side by side in 
the end of the last gallery. They have a certain anal- 
ogy with the geometric decoration which is seen on 
the long Australian shields, made up of lines in a var- 
ied design. Numerous animal drawings are observed 
in all parts of the cave. Some of these are in black, 
generally of small size, 20 or 30 inches high, and are 
often indicated by a simple outline. Others are drawn 
in red dotted lines or in a broad line and are better 
executed, especially in the front cave. 

Some of the most remarkable drawings are found 
superposed upon the former series and are conse- 
quently more recent; the latter are of larger size and 
have the appearance of frescoes. The exactness of the 
proportions and the correctness of the outline leaves 
but little to be desired. This perfection in the draw- 
ing is seconded by a good technique and the utilization 
of all the tints and effects which can result from a 
mixture or juxtaposition of red and black. The out- 
fine of the animal has been generally traced before- 
hand by a series of light scratched lines, in which the 
drawing of the feet, the eyes, nostrils, and horns is 
most noticeable. These large drawings, from 4 to 8 
feet high, are distributed over a ceiling 140 feet long 
by 35 feet wide. Often the natural relief of the stone 
and its projections, which are sometimes large, has 
determined the choice of the place and the character 
of the drawing, so that the whole or a part of the 
animal has the appearance of a colored relief. The 
animals are represented standing, running, or lying 
down, and their attitudes are correct as well as singu- 
lar. Among the fresco drawings are noticed the Bo- 
vide, with the bison in the majority, also the wild 
boar, horse, deer, and others. In the line drawings 
the deer’s head is the most numerous, also the wild 
boar, and a very fine deer’s head with the horns well 
drawn. On the ceiling around the animal drawings 


are noticed a great number of curious red characters. 
and these seem to have a certain significance. Other 
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signs which are drawn in scratched lines, form a sec- 
ond class. These seem to indicate huts or dwellings 
made of branches of trees. More than 20 of these 


Near them are some 
silhouettes of the human figure of a primitive design 
and rather vaguely sketched, but they are remarkable 
for certain details which will form an interesting 
study for comparative ethnography. The gesture of 


are seen in the first chamber. 


the arms seems to indicate that of a suppliant. 
As concerns the drawings, there is evidently a con- 
nection between those which are observed in the Alta- 


mira cave and those of the six caves which have been 


already discovered in France. The technical processes 
are about the same, and the same idea predominates 
in all, but the Altamira drawings are far superior in 
all respects. The fauna which is represented here 
does not show, like those of the Gironde, Dordogne, and 
Gard caves, different extinct species such as the mam- 
moth, nor is the reindeer to be seen. But the same 


is to be noted in the case of the intermediate cave of 
Marsoulas. The species peculiar to the cold period of 
the quaternary, while proceeding in a southerly di- 
rection, do not descend as far south as the latitude of 
Altamira. 

M. Salomon Reinach makes the interesting observa- 
tion that the animals which are represented in these 
cave drawings are all herbivore, and there are no car- 
nivore among them. These animals are, therefore, of 
the class sought for by the cave dwellers, who were 
hunters and fishers. The fact that these were the only 
ones to be drawn seems to show that the object of the 
primitive artists was to exercise a magic attraction 
upen these animals. The natives of central Australia 
also have the habit of drawing figures of animals on 
the rock or the ground, with the idea of increasing 
the breeding of such animals, and the carnivore are 
excluded from these drawings, as this would bring bad 
luck. The drawings observed in the caves of the Rein- 
deer epoch seem to have an analogous character. They 
were not drawn in the leisure hours of the hunter 
simply for his amusement, but were talismans by draw- 
ing which he expected to have an increased game sup- 
ply. During this very ancient phase of human evolu- 
tion, religion (in the modern sense) did not as yet exist, 
but magic played an important part and was associated 
with all forms of human activity. M. Reinach adds 
that according to a letter from Prof. Frazer, of Cam- 
bridge, certain facts which were brought from Austra- 
lia by Messrs. Spencer and Gillen, and which are as yet 
unpublished, serve to confirm this opinion. 
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THE GANZ SYSTEM OF ELECTRIC CANAL HAULAGE, 

With the Ganz system of electric haulage, a monorail 
track is used, and this largely accounts for the low 
first cost of construction, while the lightness of the 
locomotive used in proportion to its output, occasioned 
by peculiar construction, undoubtedly has much to do 
with the excellent showing as to working cost per ton- 
kilometer. The Ganz tow locomotive was designed by 
Engineer Fabre, and two inclined pairs of axles are 
provided, instead of the ordinary horizontal axles usu- 
ally employed with two vertical wheels. 

In the constructiop of this locomotive there 
is an inclined wheel on every axle, and each pair of 
wheels embraces the rail head. Since there is only a 
single rail, another lateral wheel is provided to brace 
and steady the locomotive, this wheel operating upon the 
ground or towpath. By the inclined wheel arrange 
ment, the rope pull is utilized to increase the adhesion, 
and it is also cleimed by the engineers favoring this 
system, that the adhesion is still more increased by 
the wedging action upon the inclined axles, due to the 
weight of the tow locomotive. 

The locomotive was designed for a three-phase cur- 
rent, the motor operating with current of a frequency 
of 50 periods per second; and on account of the high 
speed of the motor and the low speed of the locomotive, 
spur reduction gearing was employed. It is stated 
that at 15 periods per second, this reduction gearing 
would not be necessary, and the motor shaft could be 
direct connected to the worm gear driving shaft. Mr. 
Szasz gives the following as the fundamental qualities 
of this locomotive: 

1. With the use of one rail, a very high coefficient 
of adhesion, and consequently a very light-weight loco- 
motive. 2. The utilization of the tow rope for the in- 
crease of adhesion of the locomotive. 3. Proportional 
increase of the ctability of. the locomotive according 
to the effort put forth. Continuing, he gives the fol- 
lowing data in reference to this locomotive: 

“It_rests upon one rail only, which differs little in 
shape from the ordinary Vignoles rail. The two oblique 
pairs of wheels embrace the lateral and top p2rts of the 
rail head, a little room being left on the top. The 
weight of the locomotive rests upon the four oblique 
axles, being carried on one side by a spring. The 
Motor shaft is disposed horizontally, the motor be- 
ing” built inte the locomotive frame. Each of the 
four axles is driven by the worm gearing by means 
of two endless screw shafts, which are operated 
from the motor by a spur gear. The lateral broad 
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supporting wheel serves the purpose of bracing the 
locomotive and thereby insuring equilibrium. This 
wheel is fixed on the side facing the canal, as the in- 
clined towrope tends to tip the locomotive in this di- 
rection. If the locomotive represented a rigid system, 
the force of reaction on the rails causing the adhesion 
could only be as great as the weight of the locomotive 
itself, apart from that small part of the weight taken 
up by the wheel. As the adhesion is to be increased 
by the wedging action of the weight, it has been neces- 
sary to provide for a certain mobility in those parts 
by which the weight of the locomotive is taken up and 
transmitted to the rails. For this purpose the loco- 
motive weight can be shifted on the axles. The bear- 
ings of only two axles are rigidly built together with 
the motor, these two axles being on the same loco- 
motive side. The axles on the other side are able to 
turn round the endless screw shaft, and the locomotive 
weight rests on this side, by means of springs on the 
axle. In this way the relative position of the axles 
and the motor can be shifted in axial direction, and be- 
sides the axles of the one side can move around the 
shaft. This mobility of the axles enables the weight 
to develop the wedging action.” 

The Ganz locomotive for towing in the electric sys- 
tem of canal haulage has a controller, a rheostat, main 
switch, and plug contact for manipulating the ‘three- 
phase motor. The current is directed to the motor 
through a flexible cable and trolley contacts, the rail 
being used as the third conductor. The overhead line 
consists of two copper wires .314 inch diameter, 
and the préssure used is 50v volts. The two contact 
wires are located 11.8 inches apart, and are placed 
19.6 feet from the ground. The two conductors are 
supported on wooden poles placed about 100 feet apart. 

—_—_—_—_—_—_—_——OoO 96-00" 
“HOME MECHANICS FOR AMATEURS.” 

Doubtless many readers of the Screntiric AMERICAN, 
and all readers of “Experimental Science,” will be 
gratified to learn that the late George M. Hopkins left 
a posthumous work, to which special interest always 
attaches. It is not always, however, that a work of 
this character possesses equal merit with,one entirely 
completed before the death of the author. As a rule, 
such work has not had the advantage of the final pe- 
rusal and correction by the author. Such has not, 
however, been the case in the present instance, for 
“Home Mechanics for Amateurs” was completed before 
the author’s death. The present volume contains much 
matter which has never before appeared in print, and 
some articles which have already been pubiished in 
the Screntivic AmericAN. The work will furnish 
abundant food for thought for the amateur, and will 
give him suggestions whereby he may pass many pleas- 
ant hours in his workshop. Mr. Hopkins was an expert 
mechanic, and one of his chief pleasures was to make 
experiments at his home in his well-equipped workshop 
and laboratory. The work described in the pres- 
ent volume is nearly all the result of experiments 
made by him during such idle hours. It was the in- 
tent of the author to make the present work as sug- 
gestive as possible. No complicated aparatus is re- 
quired in carrying out the experiments described. 
Anyone with ordinary mechanical ingenuity, having 
a lathe and a few tools, can make most of the articles 
and try the experiments illustrated and described in 
the 370 pages of the book. It deals with Woodwork- 
ing, How to Make Household Ornaments, Metal Work, 
Model Engines and Boilers, Home-made Meteorological 


Instruments, How to Make Telescopes and Micro- 
scopes, Batteries, Electric Lights, a New Electrical 
Cabinet, Electric Motors and Dynamos of Various 


Kinds, an Electric Furnace, a Recording Telegraph for 
Amateurs, and How to Make a Telephone. The book 
is profusely illustrated with 326 illustrations. It is 
hoped that “Home Mechanics for Amateurs” will 
prove helpful to as many thousands as has “Experi- 
mental Science.” 
+ 0 
THE CURRENT SUPPLEMENT. 

The current SuppLement, No. 1452, contains the 
usual variety of instructive articles. Mr. Frank C. 
Perkins presents an illustrated account of the use of 
electricity on Alpine railways. The use of the Par- 
sons steam turbine in steamships is a probability that 
is discussed at length. A simple method of finding 
the capacity and horse power of pumps is outlined. 
The Eisemann and Bosck systems of electric ignition 
are described and clearly illustrated. Mr. Alfred 
Hands, in an excellent paper, enumerates some safe- 
guards against lightning. Prof: Robert H. Thurston 
concludes his thoughtful paper on the “Functions of 
Technical Science in Education for Business and the 
Professions.” J. M. Macfarlane has much to the point 
to say on the relation of science to common life. The 
Demeny contour indicator is described and illustrated. 
An article on the self-electrification of radium will 
doubtless be received with interest. How a lecture- 
room thermometer can be made is told in a very in- 
structive article. The usual trade, electrical, and engi- 
neering notes are also published, 
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SCIENCE NOTES. 

It has been stated by an eminent authority that the 
cyanide process “has done more than all other recent 
processes combined for cheapening the production of 
various metals, increasing the gold supply of the world, 
and advancing the standard of our progress and civili- 
zation.” 


The first recorded attempts to apply cyanide to ore 
treatment were by an inventor named Simpson, of 
Newark, N. J., who patented a process in 1885, follow- 
ed by a process patented by Jules Rae, of Syracuse, 
N. Y., in 1887. The first really successful cyanide 
process applied on a large scale was that introduced 
by the McArthur-Forrest patent of the same year. 


Curator Lucas of the National Museum, who went to 
Newfoundland a couple of months ago to obtain a 
plaster cast of a whale, has succeeded in his task. 
The cast is said to be the largest in the world, and 
when completed will be shipped to the museum. 
Later it will be duplicated and a replica sent to the 
St. Louis Exposition. It is seventy-nine feet long. 


Definite words are necessary, says Hngineering Rec- 
ord, for the expression of definite ideas. Hence scien- 
tifle terms have to be employed. A term has one 
definite meaning which does not change with time. 
The rush of affairs drifts words from their original 
meanings, as ships drag their anchors in a gale, but 
terms sheltered from common use hold to their moor- 
ings forever. The word let, for example, has drifted 
in two hundred years from meaning hinder until now 
it means permit; but the term bisect has remained un- 
altered in significance for centuries. 


Since the American occupation of Cuba, yellow fe- 
ver is gradually being eradicated. This remarkable 
sanitary change is due partly to the explosion of the 
old superstitious beliefs by the army surgeons and 
partly to a systematic extermination of the mosquito, 
Dissipating the common notion that yellow fever is a 
deadly filth disease, highly contagious, our army ex- 
perts showed that yellow fever could be spread, and 
was actually spread. by the mosquito. Attempts at the 
extermination of the mosquito in Cuba have borne 
such fruitful results that it can hardly be questioned 
that in time the leading Cuban cities will be as free 
from yellow fever as our Southern ports. 


The recent announcement of a mosquito destroyer 
is commented upon in Popular Science Monthly in no 
very uncertain terms. It is pointed out that the origi- 
nal paper published in Bulletin 12 of the Public Health 
and Marine Hospital Service hardly justifies the news- 
paper claims which were made for it. Dr. Stiles, the 
author of the investigation, simply discovered a new 
parasite of the mosquito, several of which were already 
known, and pointed out that these organisms might be 
of value in holding in check the mosquito plague. 
There are many technical difficulties in the way of a 
practical utilization of these “destroyers,” and there 
was in the original article no intimation that the Pub- 
lic Health Service is breeding the germs in order to 
infect mosquitoes. 


Charles E. Bessey of the University of Nebraska 
writes to Science of a cedar which he claims to be 
over one thousand years old, as follows: “In the Gar- 
den of the Gods, near Pike’s Peak, Colorado, there are 
many large specimens of the brown cedar, Juniperus 
monosperma (Engelm.), Sargent, and in a recent visit 
to that place it occurred to the writer that these trees 
must be very old. On the 13th of August he was 
fortunate enough to find the stump of a recently-cut 
tree, on which it was easy to distinguish the annual 
growth-rings. These were counted for a section of 
the trunk, care being taken to select a portion in 
which the rings were of averag? thickness, and on 
this basis the number for the whole stump was cal- 
culated. In this way it was found that this particular 
tree was between eight hundred and one thousand 
years old. In other words, this tree was a seedling 
some time between the years 900 and 1100 A. D.” 


W. 8S. Hendrixson has studied the behavior of finely 
divided silver toward substances that readily give up 
oxygen such as chromic, chioric, bromic, todic, and 
permanganic acids. In all the experiments silver was 
precipitated from an alkaline solution of silver oxide 
by formalin and afterward carefully purified. Both 
chloric and iodic acids are capable alone of oxidizing 
large quantities of finely-divided silver. Both acids 
react quantitatively upon silver, with the result that 
a molecule of the acid is completely reduced, and six 
atoms of silver are oxidized, one of which forms a 
halide, and five form silver chlorate or fodate. Bro- 
mic acid reacts in a similar manner. Dilute sulphuric 
acid alone is incapable of dissolving finely-divided sii- 
ver, and the seeming solvent action is due to the 
oxygen of the air, oxygen dissolved in the acid, or to 
that derived from some external source. In the near 
future an attempt will be made by the author to as- 
certain whether. by excluding extraneous oxygen, the 
actual oxidizing power of a bichromate solution mey 
not be very accurately determined with silver, 
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ANOTHER “LARGEST LOCOMOTIVE)” 


It ~ not so very long ago that the engineering 
vor! was interested to learn that a lecomotive had 
een bul hat exceeded 100 tons in weight, and the 
engin us very properly regarded as a monster of its 
kind Since then the power and weight of engines 
have increased by leaps and bounds until today we 
an present our readers with a 

wy of a locomotive whose total 

ht when in working order is 
far from 150 tons, or, to be ex 
i 87,340 pounds The new loco 


ve was built at the Baldwin 


Locomotive Works as the first of 


an order for seventy locomotives 
for the Atchison, Topeka & Santa 
Fe Railway These engines are of 


the tandem compound type, in 
which the high-pressure and low 
pressure pistons are carried on 


ommon piston rod, the high-pres 
ire cylinders being placed for 
ward of the low-pressure. The 
rmer are 19 inches in diameter, 
he low-pressure 32 inches in diam 
eter, and the common stroke is 
inche There are 391 tubes, 24% 
inches in diameter by 20 feet long, 


n the boiler, which alone give a 
heating surface of 4,586 square 
feet Adding the 210 square feet 
of heating surface in the firebox 
we get a total heating surface of 
1.796 square feet for the whole 


The working pressure is 225 
pounds to the square inch, and as 
the weight on the 57-inch drivers 
of which there are five pairs, is 
134,580 pounds, we find that the 
tractive effort is 58,645 


The engine is carried on a forward 


pounds 


pony truck, ten coupled drivers 
and a pair of trailing wheels be 


neath the firebox, making fourteen 


wheels in all. The boiler is 6 feet 
6% inches in diameter, and is tuilt 
of sheets % and 15-16 of an inch in 
thickness The firebox, which is 
built of steel, is 108 inches long, 78 
nehes wide, and 80% inches deep 
at the front, and 78% inches deep 
at the back The total wheel base 
of the engine is 35 feet 11 inches, 
while the rigid wheel base is 19 
feet 9 inches The total wheel base 
for the whole engine and tender is 
66 feet The tank has a capacity 
of 8500 gallons and the total 
weight of this huge engine, with its 
tender, is 225 tons An interesting 


f 


feature is the method by which the high-pressure 
viinders are attached to the engine They are held 
entirely by the front heads of the low-pressure cylin 
ders, to which they are bolted, and a common piston 
valve, carried above the low and high pressure cylin 
ders, does duty for both, the cylinders thus getting rid 
of the necessity for two pairs of eccentrics and vaive 
gear 


Large as this engine is, it will be rivaled by another 
engine, which is being built by the American Locomo 
tive Company for the Baltimore & Ohio Railroad. The 
weight of this engine will be about 2,000 pounds less 


man that of the Baldwin locomotive Its peculiarity, 
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however, lies not so much in the weight as in the novel 
system upon which it has been built (the Mallet artic 
ulated system), which has been used for many years 
with great success in France and Switzerland. The 
locomotive has practically two engines. The forward 
engine, which consists of two low-pressure cylinders, is 
earried on a separate truck, arranged to move radially 








GENERAL VIEW OF THE ANALYZER OF PERIODIC PHENOMENA. 


below the boiler, and is held in place by a massive 
vertical hinge located just in front of the high-pres 
sure cylinders, which are placed about the center of 
the boiler Each engine is coupled to six driving 
wheels, which carry the whole weight of the locomo 
tive 
a ee oo 
A MACHINE FOR FACILITATING THE ANALYSIS OF 
CURVES REPRESENTING PERIODIC PHENOMENA. 
BY R. A. HARRIS 
The purpose of an analyzer like the one shown in the 
accompanying figures is to sum up into 24 partial 


sums the ordinates of a continuous recerd, or observa- 
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tion curve, with reference to any given period of time. 
For instance, the lunar, solar, or sidereal day can each 
be taken as a period with reference to which tidal 
records shall be summed for the purpose of analysis. 
The solar day is, of course, the period to be associated 
with several meteorological phenomena, such as the 
diurnal variation of the barometer, thermometer. 
wind velocities, ete.; also with the 
diurnal variation of the magnetic 
needle. The period being a day, or 
some fraction of a day, the 24 
hourly sums form a complete cycle 
of values 

The machine consists essentially 
of 24 adding machines suitably 
mounted in a substantial frame. 
The individual machines are con 
nected | 


y jointed parallelogrammic 
frames or lazy-tong arrangements, 
which insure their parallelism and 
equable distribution over a length 
representing a given period. But to 
secure as great accuracy as possible, 
each machine, when in use, is 
clamped to fixed scales by means 
of thumbnuts, its exact position 
having been previously computed, 
The addition in each case is per- 
formed by means of a rack and a 
lower wheel 
having 200 teeth and the upper 199. 
The difference in their readings in- 
dicates the number of complete 
revolutions made by the lower 
wheel; the direct reading of the 
lower wheel shows the number of 
teeth in excess of multiples of 200, 

The mechanism by which all 
racks are raised and lowered can 


pair of wheels, the 


be seen in the figures. 

The “record,” consisting of sheets 
of Manila, Bristol, or cardboard cut 
along the observation curve, rests 
upon a series of 24 grooved bars, 
through which slide indexes mov- 
ing with the racks. The “record” 
is held in place by the weight of a 
series of bars, which are tilted up 
and down by aid of a treadle.. The 
24 racks are simultaneously drawn 
to their initial position by means of 
a straight edge mounted upon two 
comparatively heavy racks, which 
are driven by gears in the manner 
shown in the @gures. The crank 
to which the necessary power is im- 
parted is also shown. In the ma- 
chine as constructed the racks and 





indexes can move forward and back 
over a range of 13.3 inches 

The dimensions of the main 
frame are 35 by 40 inches, inside measure. The dis- 
tance from center to center,gof the adding machines 
may be anywhere from a little less than % of an inch 
up to 1% inches 

To operate the machine when once properly set, 
proceed as follows Starting with the holders-up 
we first insert the first day’s “record;” then lower 
the holders by unlatching the treadle; hoist the racks 
by pulling and latching the rod at the end of the 
frame; revolve the crank until a catch indicates that 
it has turned sufficiently; unlatch the end rod; revolve 
the «rank back to its first position; raise the record 
holders by stepping on the treadle; slide forward the 


> 











Weight of engine, 143}¢ ons, 


Cylinders, 19 and 32 inches diameter by 82 inches stroke. 


THE LARGEST LOCOMOTIVE EVER BUILT 


ig surface, 4,796 feet, Tractive effort, 204g tons. 
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record and insert the record of another day. So pro- 


ceed until the entire 
It requires but a fraction of a minute to perform all 


record has been passed through. 


of these operations upon a properly prepared day's 


record 

Forty-eight partial sums can be obtained by passing 
the record through twice, and 72 by passing it through 
three times 

In order to derive the full benefit from this mechani- 
cal treatment of the records, it is obvious that the in- 
struments used in procur 
ing the observation 
curves should trace the 
game upon tolerably strong 
poards, and not 
er Each sheet can 
be cut in two 
one portion of the 


upon pap 
then 
along the 
curve 
sheet can be put away as 
an original record, and 
the other portion used 
upon the analyzer 

The advantage of this 
treatment depends largely 
upon the number of sum 
mations required for an- 
alysis. In the discussion 
of tidal 


number of periods used is 


observations, the 
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TERMINATION OF THE NEW YORK-PITTSBURG 
AUTOMOBILE ENDURANCE TEST. 
The 800-mile test of American-built automobiles, re- 
ferred to in our issue of the 17th instant, was completed 
October 15. Of the 34 machines which started the first 


day, 20 succeeded in reaching Pittsburg on the date 
mentioned, and the following day 5 more concluded the 
run, thus making a total of 73% per cent of the con- 
testants who finally succeeded in getting their cars 
through. 


In view of the extremely bad weather en- 





about 20, and the saving of 


labor mechanical 


through 
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Knox Tonneau Arriving at Erie After an All-Night Run 
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ing their low speeds, The White steam tonneau, which 
acted as a pilot car, left Pine Hill at 6 A. M. for the 
purpose of scattering confetti along the route at all 
cross-roads, forks, or other places where the contest 
ants were liable to miss the road. Being the leading 
car, it had a hard time, as the roads were soft from 
rain all the night before. The machine, however, over 
came the adverse conditions, and reached Unadilla, 62 
miles distant, in 7 hours. After its passengers had had 
dinner, they again started onward through the fast 

deepening mire, and finally 


arrived at Binghamton, 
44 miles beyond, a little 
before 5 P. M. A Pierce 


“Arrow” machine, also act- 

ing as a pilot car, arrived 

just before the White 
The first of the contest- 


ants to reach the noon 
Stop, Unadilla, were the 
Stearns gasoline and the 
White steam  tonneaus, 
neither of which had 
stopped throughout the 


morning's run, The third 
car, a double-cylinder To 
ledo tonneau, arrived at 
1:54, and was followed at 
2:18 by its mate, a four 
cylinder car. The fifth to 
arrive was Oldsmobile No, 








Two Fredonia Machines Encountering the Flood Near Binghamton, N. Y. 


TERMINATION OF THE NEW YORK-PITTSBURG 


additions should be much greater in this case than in 
the case of meteorological discussions 
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The report from the American consul at Tientsin 
describes the Chinese plow as very small and with but 
one handle and the having but a few 
inches of 
of the soil, and is frequently 
Women. The Chinese have no conception of deep plow- 
ing, and it would be contrary to their traditional agri 
cultural training to valuable surface soil 
underneath 


mold-board 
It simply seratches the surface 
men and 


surface 


drawn by 


turn the 


countereé on the second and third days of the run, it 
is remarkable that such a large percentage succeeded 
in finishing. The very heavy rain storm which swept 
over New York city and a great part of New York 
State on October 8 and 9, and which was so heavy as 
to cause a precipitation of 10 inches, first came upon 
the automobilists about 10 A. M. during the second day 
of their journey, the second stage of which extended 
from Pine Hill to Binghamton; and the rain soon 
turned the roads into rivers of mud and water, through 
which the cars plowed as best they could, the majority 
of them doing so with considerable difficulty only by us- 











A Franklin Machme Burning in the Rain. 


AUTOMOBILE ENDURANCE TEST. 


40, which also got in second at the night contro! at 
Binghamton. During the morning’s run a Columbia 
touring car slid down a 7-foot embankment. A Toledo 
machine and a pair of horses, by their united efforts, 
pulled the car back on the road.. The Phelps three- 
cylinder tonneau came to grief after covering about 
30 miles of the day’s run, due to the stripping of 
the driving pinion of the planetary gears used to pro 
duce the low speed; and the St. Louis single-cylinder 
tonneau sheared off a 1\%-inch gear shaft while climb 
ing a hill nes’ Delhi. Its operator pluckity went to 
work and made a new shaft, which, with the facilities 

















afiorded in a country town, was by no means an easy 
job; and, after a day's delay, the machine was under 
way again, keeping the road till it eventually finished 
at Pittsburg This repair was one of the most note 
worthy made during the run About 20 miles from 
Pine Hill, in the vicinity of a place with the sug 
gestive name of Andes, the automobiles experienced 


their first real hill-climbing test Here between two 


and three miles of 6 to 8 and 8 to 15 per cent hills were 


encountered Climbing these hills on the low gear at 
a speed of one to five miles an hour was tedious work, 
and here, as in many other places, the advantage of a 


three-speed gear became evident. The large percent- 
age of low-speed work was especially wearing on the 


air-cooled motor machines 


having no mechanical cool- 
ing apparatus, while the Knox machines with fan- 
cooled (and, in this case, mud-and-water cooled) mo- 


tors suffered especially from water and mud short-cir- 


cuiting their spark plugs, which, though on top of 
the horizontal cylinders, were not, as they well might 
have been, waterproof. On account of these troubles, 
the three Knox machines did not reach Delhi, 35 miles 
from the start, till 2 P. M They left there, preceded 


by a Franklin, two hours later; and, after 5 miles of 
hill climbing up 16, 12, and 15 per cent grades, the 
occupants of car 24 noticed smoke rising over the 
hillside where the road, curving, descended. A minute 
later they came upon the sight to be seen in the lower 
right-hand picture on the preceding page. The flames 
of the burning machine rose at first much higher in 
the air than the photograph shows, and made a great 
display in the dull light of the rainy afternoon. While 
© extinguish the flames by 


all present were trying 
splashing water from the ditch upon the burning wood, 
a rather faint explosion caused al! to instinctively 
jump aside for the moment, until the discovery was 
made that a tire had been burned through-and burst. 
As soon as the gasoline had been consumed, the burn 
ing wood was extinguished, and the machine was sub 
sequently towed back to Delhi. The fire was one of 
those rare ones that sometimes occur on gasoline cars 
when the fuel tanks, carbureters, or piping are ar 
ranged over or near the muffler. Should a gasoline 
leak develop, the vapor or liquid is liable to come tin 
contact with the burning exhaust gases. One of the 
surviving Franklin cars received its baptism of water 
just after leaving Bath {t broke through a bridge 
and was completely submerged, but its operator man 
aged to get it hauled out again and to resume the 
journey 

The Knox tonneau and runabout spent the second 
night at Franklin, 17 miles from Delhi, to which place 
the former returned after experiencing a stuck trans- 
mission three miles beyond, and before reaching which 
the runabout stopped for the night with a bad rear 
tire. The Knox surrey returned to Delhi with a broken 
radius rod, It made an early start the next morning, 
and reached Unadilla in time to see the tonneau start 
from there the next noon This machine and the run 
about arrived at Binghamton the evening of the third 
day, just 24 hours behind time. The fourth day these 
two cars made only the 63 miles to Elmira, as they 
were detained by deep ponds over the road in two 
places. The machines were towed through one, and 
pushed up a rocky road on the side of a very steep 
hill tn order to get around two others. Two Franklin 
machines caught up with them at this place, and al! 
four cars entered Elmira together in a pouring rain 
as uoual, that evening. The Franklin cars were run 
all night and the following day (Sunday, the fifth day) 
They reached Buffalo Sunday night, and started for 
Erie the next morning with the rest of the contestants. 
Two Oldsmobiles reacked Buffalo at 9:25 P. M. Sun 
day at the same time as one of the Franklins. The 
Oldsmobile Company was the only firm building ma 
chines of the runabout type, all of whose machines 
were on hand to start the morning of the third day, 
at Binghamton. Considering what they had gone 
through, this certainly speaks well for these light 
machines and the perseverance of their operators. 

Including the White pilot car and a private White 
machine driven by Mr. Augustus Post five White ton 
neaus completed the trying second day’s run through 
the mud and rain. Tne White cars were the only 
steam machines in the run, and they entirely demon 
strated their endurance and reliability 

The repairs made in Buffalo on the cars that rested 
there over Sunday were, in most instances, slight A 
Columbia touring car skidded against the curb and 
broke its rear axle Saturday when a few blocks from 
the control A new one was obtained from Hartford 
and pui in place One of the Franklin machines is 
said to have had a rear axle replaced also. The To 
ledo cars required new driving chains, on account of 
the excessive wear because of the mud 

Fifteen machines left Buffalo for Erie, Pa., the 
morning of the sixth dav (Monday), and al! arrived 
there safely shortly after noon. The Locomobile tour- 
ing car, driven by its designer, Mr. A. L. Riker, who 
was accompanied by his wife, reached Erie at mid- 
night. Mr. Riker had the misfortune to break his 
reverse gear about 12 miles east of Bath at 2 A. M.. 
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Saturday. He succeeded in obtaining new gears after 
a wait of 36 hours, and, although he lost two days, he 
succeeded in catching up with the run Monday night. 
The new reverse pinion of his machine broke just as 
he was backing out of the garage to start Tuesday 
morning, but he was able to remove the broken pinion 
and finish the run without further mishap, though 
minus a reverse. The Knox runabout and tonneau cars 
reached Bath Sunday afternoon. The latter replaced 
a broken radius rod at that town. It also ran out of 
cylinder oil, and, no supply being available, the oper- 
ator was obliged to purchase and use, the following 
day, a poor grade of oil, which caused the pistons to 
bind and the cylinders to overheat, after which the 
machine worked poorly the rest of the trip, even 
though the proper cylinder oil was soon afterward 
obtained. These two cars reached Buffalo at 5:30 and 
7:30 P. M. Monday, the tonneau breaking a second 
radius rod a few miles out. They were sent on the 
same night and arrived in Erie early Tuesday morn- 
ing. The runabout’s gasoline gave out i0 miles east 
of Erie, and the operator procured some kerosene and 
ran on that to the city. Bad luck still pursued the 
tonneau, as a roller bearing in the front wheel gave 
out at Painesville, 30 miles east of Cleveland, which 
put the machine behind again an entire day, while the 
runabout kept with the run. The Knox surrey caught 
up with the tonneau at C.eveland, and, although the 
two machines left there a day behind the other con- 
testants, they finally reached Pittsburg only 4 hours 
after the control was declared closed, which was at 
6 A. M. on Friday, the 16th instant, and the tenth day 
out. The way in which the double opposed cylinder 
surrey helped the similar tonneau car on some of 
the worst hills, thus relieving the mechanics from 
over-exertion, can be seen in one of the photographs, 
while another picture shows the latter car and its oc- 
©upants after the all-night run to Erie. Decidedly the 
worst night run, however, was that experienced the last 
night, from Youngstown to Pittsburg. There were 
very steep clayey hills, made extremely slippery by 
thunder showers, and upon which it was next to im- 
possible for the wheels to grip or a person to obtain 
a foothold. Both machines made a perilous descent 
down a steep, winding, and slippery hill into Beaver 
Falls, Pa., at 3 A. M., which thoroughly demonstrated 
the efficiency of lever steering aided by a good steer- 
ing check and an equal distribution of weight, in pre- 
venting dangerous skidding. These two 2,500-pound 
machines completed the run without any tire trouble. 

Among the last cars to reach Pittsburg were the two 
Fredonia machines, a tonneau and a runabout. A 
fair idea of what the cars that fell behind the second 
day of the run were obliged to encounter may be had 
from the photograph showing these two machines be- 
ing towed through water, well over the hubs of the 
wheels, covering the road along a river bank. In an 
experience of this kind near Binghamton, the calcium 
carbide in a can in the tool box of the Knox surrey 
was attacked by the water so suddenly that the re- 
sulting heat ignited the acetylene gas generated, and 
the driver was badly burned when opening the tool 
box and throwing out the can of carbide. The machine 
in this instance, while being towed, ran off the road, 
and was submerged so that only the tops of the seats 
were above water. It was finally pulled out by a 
crov'd of onlookers, New batteries and spark coil 
were obtained, and the car was run five miles on the 
railroad, across three bridges, in order to get around 
the pond 

The automobiles, upon their arrival in Pittsburg, 
were all placed in a garage, where a thorough examina- 
tion was made of their condition. The report of the 
committee will not be out till November, but from the 
information at present attainable it appears that the 
nine machines which fulfilled all the requirements are, 
in their order of merit, as follows: No. 10. Two-cyl- 
inder Toledo touring car. No. 15. Pierce Stanhope 
fitted with single-cylinder De Dion motor. No. 6. 
White steam tonneau. No. 14. Pierce “Arrow” ton- 
neau, fitted with two-cylinder De Dion motor. No. 5. 
White tonneau. No. 18. Single-cylinder Rambler run- 
about No. 16 Single-cylinder Packard car that 
crossed the continent. No. 2. Four-cylinder Columbia 
tovring ear. No. 35. Double-cylinder Stearns tour- 
ing car 

No such severe endurance test will in all probabil- 
ity ever be held again, and it is an encouraging out- 
look that so many of the standard American machines 
have been so thoroughly tried under the most un- 
usual conditions, and even then have not been found 
wanting 

et 
Death of Gordon McKay. 

Gordon McKay died October 19, 1903, at his home 
at Newport, R. I. His inventions had a most marked 
influence upon the boot and shoe industry of the world. 
They closed the doors of the cobbler; but they sup- 
ported large American factories. Mr. McKay peddled 
the stock of his first corporation from decor to door. 
From the payment of the very first dividend the 
stockholders considered themselves wealthy men, 
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Everyone who made An...ican-made shoes paid tribute 
to Mr. McKay in the fo:m of royalties. 
ore - 
Unconsidered Facts in the Art of Flying, 

In spite of the universal interest felt in the art of 
flying, and the number of articles that have been writ- 
ten upon the subject, the public, and it may be said 
most of the workers in this line, have neglected some 
of the most important facts connected with the art. 
There are several ideas prevalent and generally ae- 
cepted as facts that have retarded invention and have 
influenced engineers to work in wrong directions, 
First of these is, that the power required is enor- 
mous. The second is, that artificial flight has not yet 
been accomplished, and the third is, a general wrong 
idea of the essentials in construction. 

Flying, from the figures available, may be consid- 
ered the easiest of all methods of progression, calling 
for less horse power than any other. As a proof of this, 
take for example the case of the storks, which, in their 
annual migrations, make a flight between Buda-Pesth, 
in Hungary, and Lahore, in India. This, in an air 
line, is perhaps 2,300 or 2,400 miles, and the distance 
is accomplished in about twenty-four hours without a 
rest. A horse driven in a sulky a hundred miles ina 
long summer day is not far from the limit of endur- 
ance. Six hundred miles in a week is near the limit of 
a man in heel and toe walking. One thousand two 
hundred miles is approaching the record of the “go as 
you please gait.” Among wild animals, 100 miles is 
about as much as can be found in the records for twen- 
ty-four hours, but the bird weighing anywhere perhaps 
up to twenty pounds, makes the 2,500 miles in twenty- 
four hours with ease and certainty twice in a year. 
If the weight is put at ten pounds, this equals 25 ton 
miles. On the best and most level railroad, and with 
carriages operating with the least friction, a ten-pound 
animal would find it difficult to haul 25 tons one miie 
in twenty-four hours. These birds fly at great heights, 
undoubtedly to reduce the resistance of the air. There 
are many other examples that might be given of long 
distances covered by heavy birds, showing the small 
amount of power required in flight. The immense speed 
of many of our birds when in ordinary flight is another 
proof of the small amount of power required. 

The figures commonly accepted for the horse-power 
needed for mechanical flight, per pound of weight sup- 
ported, are absurd when applied to birds. Taking the 
most liberal of them, we find that a 13-pound goose 
must exert a small fraction over one horse power when 
on the wing. Other figures have been published by ex- 
perimentalists which would double this power for the 
weight. The machines which have actually flown have 
to some extent confirmed these figures, notably those 
of Mr. F. H. Wenham and Sir Hiram Maxim. There 
would be no escape from this conclusion but for the 
experiments of Mr. Marey. He found that the muscles 
of birds are not more powerful than those of terrestrial 
animals per square inch of section. This shows at 
once that there must be a mistake in the calculations, 
and that flying requires a minimum rather than a 
maximum of power. 

Recently some doubts have been thrown upon some 
of the statements in regard to the speed of birds on 
the wing. The figures which have been given in regard 
to birds found in the Western States were obtained 
under conditions which insured great accuracy. The 
observations were made by government engineers 
determinations during surveys of 
western rivers. While watching their floats pass over 
measured distances along the “slues” or straight 
stretches lined with towering forests, they were pro 
vided with stop-watches and signals from station to 
station. As the ducks invariab'y follow the stream, in 
their flight from point to point, the observations were 
made with great ease and accuracy. This was done 
in the intervals of the current observations, and much 
valuable data obtained which would have otherwise 
been beyond our reach. 

No animal, whatever its weight, a bird only ex 
cepted, can make any such speed as 90 to 100 miles 
per hour. Among the birds there is a long list of those 
whose speeds are from 80 miles an hour upward, their 
weights all being under 15 pounds. Parenthetically 
it may be remarked that naturalists will give dimen 
sions of birds to an eighth of an inch, carefully spread- 
ing their wings and arranging the feathers, but it 
never occurs to them to give weights. The eagle may 
weigh 5 or 50 pounds, so far as the records show. Hunt 
ers rarely speak of the weight of birds, though the 
weight of game is often estimated and the weight of 
fish given to the nearest ounce. 

The facts just given, when taken together, show 
pretty conclusively that the power necessary for ani- 
mal flight is extremely small rather than very great. 
It also seems to be proved that to fly successfully the 
speed must be high. 

In looking over the history of the art of flying, one 
is struck at once by the great number of persons who 
have accomplished flights of anywhere from one quar 
ter of a mile to a mile by means of apparatus not 
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connected with a balloon. In a word, if we take the 
history as we find it, we learn of a great number of 
methods by which flight can be accomplished. What 
we need to know in this art is not so much how to 
fly, as how to alight with ease and safety. Experi- 
menter after experimenter has found that after he 
had succeeded in flying, the cost of the repairs due 
to the accidents of alighting have put an end to his ex- 
periments. In other words, what we want to know is 
not so much how to go up as how to steer and how 
to come down safely 

Inventors are troubling themselves greatly in regard 
to balance and power. Lilienthal came to his death 
because he placed the weight too near the wing sur- 
face. Had his machines been arranged so as to bring 
his body six or eight feet lower, his wings would never 
have been upset in the air. The bird finds it easy to 
balance itself with its body, which is but a few inches 
beloc the line of the wing, but in the most complex 
air currents it is often in a condition which would 
wreck any structure not animate in every part. 

It is strange how mistaken ideas of strength rela- 
tive to weight, among engineers as well as laymen, pre- 
yail. Pine is stronger than steel, weight for weight, 
both in tensile and transverse strength. The bamboo 
probably exceeds in stiffness anything of the same 
weight that could be made in metal. The calculations 
show these facts, and Prof. Thurston’s experiments, 
which have been more than once alluded to in the pages 
of the SuPpPLEMENT, have demonstrated it beyond a 
doubt. The weak points of wood structures are in the 
joints. With proper attention paid to this feature, 
the structure of wood and wire becomes lighter per 
foot of surface than can be produced with metal. 
HARLEM RIVER TUNNEL OF THE RAPID TRANSIT 

SUBWAY. 

We present on the front page of this issue an illus- 
tration of a difficult piece of engineering work which 
has particular interest for two reasons: First, that 
it serves to carry the tracks of the new Rapid Transit 
Subway beneath the Harlem River; and second, that 
this tunneling has been carried out upon an entirely 
new system, and through about the most difficult ma- 
terial in which a tunnel could be built. The plans for 
the Subway called for a two-track tunnel at this point, 
and they left the character and method of construc- 
tion of the tunnel open to the judgment of the con- 
tractor, the final decision as to whether the plan would 
be adopted being, of course, left to the Rapid Transit 
engineers. The work has been done by Messrs. Mc- 
Mullen and McBean, upon a plan devised by Mr. 
McBean, to whom we are indebted for courtesies in 
the preparation of the present article. 

It was desirable, of course, in this tunnel, as in all 
tunnels passing below rivers, to keep the grade as 
near to the surface of the river bottom as possible, 
so as to avoid the use of heavy grades in the tunnel 
approaches. In the present case, however, the mud w1s 
so thin, weighing only about 80 pounds to the square 
foot and being of an almost liquid consistency, that 
the. system of tunneling by means of a shield was 
practically out of the question. To have adopted it 
would have been to encounter the risks and accidents 
due to blowouts, which have made the present New 
York and New Jersey tunnel such a hazardous under- 
taking, and have rendered it impossible for the con- 
tractors to keep the tunnel in perfect line and level. 
The method used in the present case was to drive two 
lines of sheet piling parallel with the line of the tun- 
nel, and wide enough to inclose the same; construct a 
strong roof of timber across from wall to wall of 
piling; and then, by means of pneumatic pressure and 
air locks, exclude the water and excavate the soft mud 
from within the tunnel caisson and build the tun- 
nel structure, which is constructed, part of it of con- 
crete and part of it of cast iron, within the working 
chamber thus provided. The construction of the cais- 
son involved the driving of piling throughout the full 
length of the tunnel, and the piling, when cut off be- 
fore commencing the construction of the tunnel proper, 
served to give a perfectly unyielding foundation upon 
which the completed work could rest, thus preventing 
the possibility of any future settlement. 

In carrying out the work, the first step was to dredge 
out a channel-to within about 6 feet of the sub-grade 
of the tunnel. Piling was then driven for two lines of 
working platform, one on each side of the tunnel. 
Next the supporting piles for the roof of the caisson 
were driven, each bent containing four piles, and the 
bents being spaced 8 feet from center to center. The 
duty of these piles was to support temporarily the tim- 
ber roof; to assist in putting the transverse braces that 
held the side walls in line in mlace; and as we have 
Said above, to give additiona! bearing to the finished 
tunnel. To preserve the two side walls of sheet piling 
accurately in alignment, a pair of continuous longitu- 
dinal trusses was used for each wall, the two trusses 
in each pair being spaced 12 inches apart, or the 
width of the sheet piling wall. To maintain the side 
trusses with their wall of piling at the proper distance 
apart, and preserve both walis in true line. a series of 
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transverse trusses was constructed, which extended 
from wall to wall and reached almost to a contact 
with the longitudinal side trusses, Now, it can be 
seen that with the combination of these longitudinal 
and transverse trusses with the rigid line of piling, it 
was possible by the judicious use of wedges at the ends 
of the transverse trusses to keep the side trusses, and 
therefore the wall of piling, very accurately in line. 
The grade of tne tunnel was also accurately deter- 
mined by moving the cut-off circular saw upon a track 
supported on the working platforms, and giving this 
track the exact pitch or grade required for the tunnel. 
Then by moving the saw forward and maintaining al- 
ways the same reach of the saw shaft, the cut-off of the 
piles necessarily presented the required grade for the 
finished tunnel, 

The remarkable accuracy of the sheet piling and the 
tightness of the whole work is due very largely to 
the use of a compound pile which was designed espe- 
cially for the work. This consists of three 12x12 sticks 
bolted together and driven as one pile, each three-fold 
pile being tongued and grooved to the next pile. The 
work was also greatly facilitated by the use of pilot 
piles, which were built of steel channels and plates and 
measured 12x12 inches in cross section. These were 
driven with the aid of the jet, and served to open the 
way for the wood piling. Moreover, by their use it was 
possible to detect the location and contour of bowlders, 
and when such bowlders were struck, it was only neces- 
sary to withdraw the pilot pile, blast out the obstruc- 
tion, and drive the wooden pile. 

The timber roof was built up, as shown in our draw- 
ing, of three transverse layers of 12 x 12 timber and 
two intermediate layers of 2-inch plank. The whole 
roof was well bolted and calked, so as to make it water- 
tight. It was built in sections, varying from 40 to 130 
feet in length, floated into place between the working 
platforms, and sunk until it rested upon the top of the 
sheet piling. The joint between the roof and the sheet 
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CROSS SECTION, SHOWING TUNNEL COMPLETED 
WITHIN TEE CAISSON, 


piling was closed by T-irons, and a very satisfactory 
air-tight joint was secured. About five feet of mud was 
then dumped upon the roof, to keep it down in place 
with a firm bearing. 

It was necessary to maintain the Harlem River 
channel navigation during the prosecution of the work, 
and consequently, only half of the river was closed at 
one time. This involved the inclosing of the work by 
two air-tight coffer dams. In the portion of the work 
shown in our illustration, one bulkhead was placed 
at the city bulkhead line, and the other near the center 
of the river, the total length of the working timber thus 
formed being about 216 feet. Near the center of the 
roof of the caisson was built up a rectangular timber 
caisson with the usual air lock, and in this were placed 
the pumps for taking out the soft material of excava- 
tion. Cylindrical iron material shafts were also built 
in, as shown in our engraving, these being, of course, 
provided with the usual air locks. A pressure of 10 
pounds to the square inch of air was sufficient for oper- 
ation; but it can be seen that this method of tunneling 
would be available for any practicable depth at which 
it was desired to carry on excavation. The leakage 
o” air from under the roof during the work has been 
very small, and it should be mentioned that a remark- 
able degree of accuracy was reached, considering the 
difficult and unprecedented method employed. 

After the water had been lowered in the working 
chamber, the work of throwing out the mud and other 
material proceeded without any difficulties whatever, 
and when the excavation had been carried down to 
the desired level, the concreting of the floor was begun 
and carried up around the head of the piles. These 
were then cut off, and spikes were driven into them, 
so as to give them a good grip upon the concrete 
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foundation. After several feet of concreting had been 
laid, the cast-iron lining was put in place, the con- 
crete carried up around it, and the tunnel completed. 
There now remained nothing more to do but cut our 
the upper length of the sheet piling, remove the work- 
ing platforms, and leave the river unobstructed for 
navigation, 

It is claimed by Mr. McBean that the present system 
would be perfectly applicable to the North River tun- 
nel; and that because of the fact that it would bo 
possible to open the work at several points at once, the 
tunnel could be constructed more rapidly than by the 
shield method. 

— - _ P-+-Oe-S> |. 8 8 8 — 
Reorganization Succeeds Organization, 


Judging from the number of reorganization pians 
that have made their appearance within the last few 
months, the period of organization appears to have 
given way to the period of reorganization, in so far as 
it applies to industrial companies. Among the con- 
cerns that are going through plans of reorganization 
are the United States Shipbuilding Company, United 
States Leather Company, American Bicycle Company, 
American Ice Company and American Grass Twine Com- 
pany. Other concerns are considering the question of 
reorganization, the plans of practically all of which 
provide for a radical scaling down of capitalization. 

Commenting upon this situation, the Bankers’ 
Monthly remarks that promoters admit the period of 
mushroom corporations is practically over, They say 
that any attempt to float a company with an over- 
abundance of water in its stock would meet with dis- 
mal failure. Four years ago it was an easy matter 
for consolidations to se!l their stock. The public, 
with enormous profits in view, was willing and eager 
to buy it, but the heavy shrinkage in values that the 
majority of the securities of new consolidations have 
experienced has resulted in a decided change in the 
attitude of the people. Most of the recent consolida- 
tions have been carried through by means of an ex- 
change of the stocks of the constituent properties for 
that of the consolidated corporation. No new stock 
to speak of has been offered to the public for subscrip- 
tion. 

If there were any lingering doubt of this change in 
the attitude of financial interests toward new enter- 
prises, the recent low record prices esteblished by the 
stocks of some very reputable companies would bring 
conviction. The troubles of the underwriting syndi 
cate of the International Mercantile Marine Company 
is a case in point. Here is a company including such 
thoroughly established concerns as the White Star 
Line, the American Line, the Red Star Line and sey- 
eral other important shipping companies. 

It does not appear that the capitalization of this 
consolidation is excessive, although every man has 
his own opinion as to that, The only cause for ap- 
prehension on this point is the failure of the company 
to furnish the public with any sort of information on 
which an estimate of the worth of the securities may 
be intelligently made. Brokers admit that to buy the 
shipping securities is much like the business of school 
boys when they trade pocket knives, “sight unseen.” 

And this, it should be remembered, is a consolida- 
tion of going concerns, owning property of immense, 
though uncertain, value. Its creation was the work 
of the very highest order of financial and legal talent, 
not to call it genius, which America has to offer, in 
other times new enterprises backed by the same in- 
terests have been received by the public with open 
arms and have poured millions into the coffers of their 
sponsors. And the public has not always known any 
more about these earlier projects than it does now 
about this one, 

To see the public in a violently contrasting mood, it 
is only necessary to go back a year, to the Interna- 
tional Power episode. That a company in the hands 
of speculators, pure and simple, with a very limited 
foundation of demonstrated earning power, should 
have been able to put its stock to 200 with ease looks 
now like a verdict of insanity against a whole com- 
munity. It is with reason that the question is asked 
in Wall Street,;Where are the lambs? Not half a 
dozen are to be found in a day’s search, which fact 
alone is pretty good proof that they have developed 
into comparatively intelligent mutton. 

. Oe 
One Hundred and Thirty Miles an Hour, 

Amid the intense excitement of a vast crowd, con 
sisting largely of experts, the Siemens electric train 
on October 23 achieved the record speed of 207 kilo- 
meters, or about 129% miles per hour, beating the 
record of the last previous trial by six kilometers, 

After the recent trial on the experimental Marien- 
felde-Zossen line, near Berlin, when a speed of 125 
miles an hour was attained, the engineers declared 
that this would be exceeded, and that a speed of even 
140 miles an hour was practicable. The tests have 
been going on for several weeks, and are being watch- 
ed with great interest by the Emperor William. The 
Reichstag has devoted the sum of 280,000 marks to- 
ward the cost. 
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BALTIMORE'S SYSTEM OF GARBAGE DISPOSAL. 
BY DAY ALLEN WILLEY 
The question of disposing of the garbage which ac 
cumulates in 'arge cities has been the subject of much 
study and, as is well known, a number of systems have 


been placed in operation, including not only sewage 


farms but crematories, also reduction plants rhe lat 
ter plan appears to be especially favored, since by it 
most of the by-products of value can be secured from 
the refuse material \ plant has been recently con 
structed at Jaltimore which in the opinion of sani- 
tary engineers is the most complete of its kind which 
has yet been designed for this purpose It has been in 


operation a sufficient length of time to demonstrate its 
capacity to dispose of all of the garbage collected in 
the city at present, while it is adequate to serve the 


needs of a larger community 


The Valve Gallery in the Digester Department. 
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ers. Of these there are twenty-eight, of a capacity of 
ten tons each, or 560 tons for the entire plant in 
twenty-four hours. This process is naturally one of 
the most important of the series. The garbage which 
is taken in at the tops of the digesters as received 
from the endless conveyor is treated to a steam pres- 
sure of 100 pounds, the steam being forced through 
pipes entering the bottom of the digesters. A tem- 
perature of 300 degrees is maintained until the sterili- 
zation is completed, when the digesters are freed from 
their contents by opening valves in the bottom, allow- 
ing the material to pass by force of gravity into 
reservoirs which connect with the several presses. 
The next step in the process is the automatic sep- 
aration of the solid from the liquids. This is done 
by a comparatively new device and consists of a power- 
ful roller press, a late invention of the patentee. The 








Automatic Conveyer for Unloading Garbage. 


While similar in some respects to the installations 
in Philadelphia and Boston, the Baltimore plant em- 
braces a number of new features The system em- 
ployed is widely known among engineers 

4 notable feature is the comparatively small amount 
of space required rhe site of the works is located on 
the harbor in the southern part of the city, so that the 
material can be brought to the place both by vehicles 


and scows especially constructed for the purpose. Tank 
wagons are used which regularly collect the garbage 
throughout the city As fast as filled they are hauled 
to the plant and their contents dumped upon specially 
constructed scows, which are in turn emptied auto- 
matically by an endless conveyor operated by steam 
pewer, The first step in the reduction process proper is 
rhe thorough sterilization by steam of all the material 
in hermetically sealed chambers commonly called digest- 
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material passes through a series of massive rolls, by 
which all liquids are pressed out automatically and the 
refractory substances reduced to such form that they 
can readily be handled as a base for commercial ferti- 
lizers. Similar machines are in use in plants previ- 
ously built, but these later machines are much larger, 
each having a capacity of ten tons per hour, and re- 
quiring practically no attention from the operatives. 
Tests which have been made at the works show that 
of the material passing through the presses about 
one-fifth is secured in the form of tankage containing 
37 per cent moisture. The balance consists of a little 
over 1 per cent of nitrogen, abot 1.57 per cent of phos- 


phorie acid, 0.11 per cent of potash, and 7.91 per cent of 
grease, while about 3% per cent’is an equivalent of 
bone phosphate of lime. The liquid residue passes 
from the presses through conduits into a es of 14 
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catch basins. The basins are so arranged that the 
grease gradually accumulates at the top, where it is 
secured by pumping. Of this residue about 3 per cent 
represents grease which, with that obtained directly 
from the presses, is sold to be manufactured into soap 
and other compounds. 

The solid matter when dry assumes a granulated 
form and is almost odorless. It might be added that 
a feature of the plant is its sanitary condition, and 
comparatively little odor is noted in its interior. 

The mechanical outfit comprises a battery of six hori- 
zontal return tubular boilers of 200 horse power capa- 
city each, constructed for a working pressure of 125 
pounds steam. The boilers are so arranged that each 
can be used or its use discontinued without in any 
sense affecting the others. They are supplied by duplex 
high-duty pumps with modern heating device. The 
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presses are driven by 50-horsepower horizontal engines, 
and the various systems of conveyors by vertical en- 
gines, all of modern high-duty type. The conveyors 
are of steel construction throughout and are practi- 
cally indestructible, and all parts subject to wear 
throughout the plant are readily interchangeable 

The company has begun the construction of a ferti- 
lizer plant in connection with its garbage works. This 
will probably be completed within the next year, and as 
fast as the “raw material” is turned out in the reduc- 
tion process it will be transferred automatically to 
the other works. It is expected to treat from 15,000 
to 20,000 tons of the tankage from the presses yearly 
by the acidulation method and thus form a fertilizer 
basis. The company which installed and owns the 
reduction machinery, and collecis the garbage from 
the city, is building the fertilizer works as well. 
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THE TORPEDO-BOAT DESTROYER “ PERRY.” 

We present illustrations of the “Perry,” one of the 
three destroyers built at San Francisco at the Union 
Iron Works. Two other boats, named the “Paul Jones” 
and “Preble,” sisters to the “Perry,” were built at the 
same yard The named after 
well-known commodores of our early navy, and they 
are in dimensions and workmanship identical in every 


three vessels are 


respect. 

The “Perry” has a length on the water line of 245 
feet, an extreme breadth of 23 feet 7% inches, and mean 
draft of 7 feet 2% inches. The displacement is 480 tons, 
and the speed 28.3 knots; 
508.93 and 
net tonnage 83.14 tons. The 


gross tonnage 
normal coal supply is 26 
tons; maximum draft when 
ready for sea, 7 feet 6% 
inches. 

The armament consists of 
two long 18-inch Whitehead 
torpedo 3-inch 
rapid-fire, and five 6- 


tubes, two 


pounder rapid-fire guns. A 
complement of four officers 
and 69 men is required when 
All the wood 
used in construction is fire- 


in commission 


proofed. The cost without 
$281,000. 
The engines of these tor 


armament was 


pedo-boat destroyers are in 


every respect identical 
They are of the vertical, in 
verted - cylinder, direct - act- 
ing, triple-expansion type, 


with four cylinders, 2014, 32 
38, and 38 inches respective 
ly, with stroke of 22 inches, 
and running 327 revolutions 
it 250 pounds pressure at an 
indicated horse 
8.000. The 
placed as follows, beginning 


power of 
eylinders are 
forward: For the starboard 
engines, second low-pressure, 
intermediate, high, and first 
low-pressure, and for the 
port. engine, first low-pres 
sure, fiigh, intermediate, 
and second low-pressure. 
Cranks are at 90 degrees, 
the high and first low-pres- 
sure being opposite, as are 
also the inter- 
mediate and 
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Preparation of Pure Hydrogen for Airships by 
Liquid Air. 

A series of experiments has been carried out recent- 
ly at the government aerostatic establishment near 
Paris by M. Georges Claude, a well-known scientist. 
An account of these experiments, which are of great 
interest as relating to the preparation of pure hydro- 
gen for balloons and airships, has been lately presented 
to the Academie des Sciences by Col. Renard, who is in 
charge of the establishment. It is well known, since 
the experiments of M. D’Arsonval, that hydrogen can 
be easily separated from all the other gases that are 
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ments on a small scale, to what temperature the hydro- 
gen must be lowered in order to free it from the most 
deleterious gases and especially from hydrogen arsen 
ide. These preliminary experiments were carried out 
at the aerostatic establishment under the direction of 
M. Claude, who furnished a sufficient provision of 
liquid air for the purpose. The experimental device 
consisted simply in a cylindrical glass vessel 5 inches 
in diameter half filled with gasoline, through which 
the impure hydrogen produced from commercial acid 
and zinc was passed by means of a tube dipping into 
the liquid. In the center ef the vessel was placed a 
test-tube first of glass and 
afterward of copper in which 
was poured the liquid air. 
The gasoline bath could 
thus be given a temperature 
of —130 deg. C. without diffi- 


culty. Each sample of the 
hydrogen to be _ purified 
contained about 1. gallon, 


and it passed over at the 
rate of 4 or ™% gallon per 
second. The qualitative 
analysis of the specimens of 
gas had been made at the 
laboratory of the Artillery 
Section by Capt Ducru 
with great care. The: re 
sults of the experiments on 
cooiing the hydrogen show 
that the arsenic was practi- 
cally eliminated below 
—~110 deg. C. and it may be 
considered as certain that 
by cooling the gas to —-130 
deg. the arsenic will be to 
tally removed, These re- 
sults are to be completed in 
the near future, but it. seems 
certain from what has been 
already done that the pro 
cess brought out by M. 
D'Arsonval and 
by M. Georges Claude can 
be applied on a large scale 
for purifying the gas which 
is used in balloons. 

OES +! FERS Aa 
Wild Forms of Chrysan. 
themuma, 

The cultivation of the 
chrysanthemum in China 
may be traced back to a 
very early date, 
and already in 


developed 





second. low- 
pressure. The 
second pair is w 
at right angles 
with the first 
pair. 

The two con- 
densers are of 
c o m position 
and sheet 
brass with 
cooling sur- 
faces of 3,470 
square feet, 
The circulating 
pumps are of 
centrifugal 
type 

Each boat is 
provided with 





four water-tube 
boilers econ 
structed for a 
pressure of 300 
pounds. They 
are placed in 
pairs forward 
and aft in 
watertight 


compartments 
The boilers aft 
are each pro- 
vided with 80.5 
square feet of grate surface, those forward having but 
73.5 square feet. The four aggregate 308 square feet 
of grate surface. The total heating surface is 17,768 
square feet 
—>+ 2 + 

According to the Anglo-Indian Review, it having 
been calculated that the energy stored up in one 

amme of radium is sufficient to raise {00 tons weight 
a mile high, an ounce would, therefore, suffice to drive 
a 56-horsepower motor car at the rate of thirty miles 
an hour around the world. The calculator evidently 
confused intrinsic energy with capacity for transform- 
ing energy. 


Length, 25 feet. Beam, 23 feet. 
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Draft, 7 feet 2% inches. Displacement, 480 tons, Speed, 2.3 knots, Gums: two Sinch ; five 6-pounders, 


Torpedo tubes, 2. Complement, 73. 


mixed with it, and even from illuminating gas, by 
cooling the mixture by means of liquid air. The re- 
markable improvements which M., Georges Claude has 
brought about in the production of liquid air on a 
large scale ‘ead to the hope that this process may be 
applied to purify the hydrogen which is produced in 
the modern forms of generator. This will be of great 
valne as ‘neerns the question of balloons and air 
ships. M. Claude has designed an apparatus for puri 
fying hydrogen on a large scale by the use of liquid 
air and the Aerostatic Service is now considering the 
question. Before going into the construction of the 
apparatus it seemed useful to determine, by experi- 


the eleventh 
century. two 
strains were 
evidently culti- 
vated, the one 
bearing yellow 
Tray flowers, 
and the other 
white, Dr. 
Henry, whe has 
collectea speci 
mens now in 
the Kew her- 
barium, ¢ 6 n- 
siders that 
there are two 
wild plants 
which may be 
the progenitors 
of the culti- 
Vated strains. 
Throughout 
China and Ja 
pan the form 
known as 
Chrysanthe- 
mum indicum, 
which has a 
‘yellow ray, ‘s 
widely spread, 
while in_ the 
mountains of 
Hupeh there 





which has 
Another 


oceurs a form with white or pink ray 


been named Chrysanthemum morifelium 


series of plants obtained in North China and Japan 
has been considered to show merely a variation of 
the second form, and this view is accepted by Dr 
Henry, who points out the possibility of finding inter 
mediate varieties in the unexplored districts in the 
interior of China.—Gard. Chron. 

. > + - 

The Louisiana cotton growers are taking energetic 
steps to prevent the Mexican boll weevil from entering 
the State. No cotton seed from the affected district 
of Texas will be admitted into Louisiana. 
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THE LONG-DISTANCE RECOR) RUN OF AN AMERICAN 
ELECTRIC AUTOMOBILE. 

The electric tonneau automobile shown herewith ar- 
rived in New York about noon on the 20th instant, 
after having made the journey of 244 miles by road 
from Boston in five days with five necessary re-charg- 
ings of the battery en route 

This is the first attempt that has ever been made 
in America to tour in an electric automobile, and 
great credit is due the Messra, 
Babeock, father and son, of the 
Buffaio Electric Carriage Com- 
pany, for demonstrating the en 
tire practicability of touring in 
this, the pleasantest riding type 
of all automobiles 

Under the best conditions, the 
touring car illustrated is capable 
of making 75 miles on a charge; 
but, largely on account of rain 
and muddy roads, this mileage 
was reduced on the trip to an 
average of 47. The machine is 
fitted with forty 200 ampere-hour 
Helios-Upton lead storage bat- 
tery cells of the pasted-plate 
type and weighing 31 -pounds 
per cell. The battery is arrang- 
ed in six crates placed in front 
and under the seats. Its total 
weight is 1,400 pounds, and that 
of the car, 3,640. The control- 
ler furnishes six speeds forward, 
the highest being 25 miles an 
hour, and the third, or regular 
running speed, 12% miles an 
hour. Gilmore motors are used, 

The trip from Boston to New 
York was made easily in five 
days, the tourists taking their 
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little, if anything, was te be seen after that year, he 
continued his observations. Finally in 1836 the spots 
began’ to reappear. Apparently the appearance and 
disappearance followed some cycle. To determine 
whether or not the spots diminished and increased in 
number in accordance with any law, Schwabe kept up 
his daily observations for forty-two years. His pa- 
tience was at last rewarded by the discovery of a law 
which has earned for him a lasting rank among astron- 
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vestigation, as Prof. Langley pointed out, is that the 
price of wheat is affected by too many things quite 
apart from the operations of nature, such as wars aud 
legisiation, corners of the market, and the like. 

Viewed with a powerful telescope. a sun-spot appears 
as an enormous ragged hole in what may be consid- 
ered the sun’s crust, followed by a number somewhat 
smaller in size. Clearly, the spot is a cavity and not a 
protuberance. Slopes are visible. The spot seems like 
a saucer of irregular outline; 
but where there should be a bot 
tom there is nothing but the 
blackness of an immeasurable 
chasm. Considering the sizes of 
spots such as those which Mr. 
Peters observed, it is apparent 
that this little earth of ours 
might be dropped into one of 
them as a pea into a thimble, 
without even grazing the sides 

Although there may be little, 
if any, connection between ter 
restrial agricultural conditions 
and the appearance of sun-spots, 
still it cannot be denied that the 
appearance of the spots is at- 
tended with other disturbances 
upon the earth To-day the 
connection between the earth's 
condition and sun- 
incontestable, 


magnetic 
spots is almost 
Authorities have traced a kind 
of coincidence between the solar 
changes and our cyclones, 
storms, droughts, and _ floods. 
But the absence of sufficiently 
old records prevents us from es- 
tablishing more than the fact 
that the magnetic conditions of 
the earth are disturbed. Mr. 








time about it and thoroughly en- 
joying themselves, as they had 
no repairing or troubles of a me- 
chanical nature to disturb them, A charging plug 
and rheostat were carried on the vehicle, and no 
difficulty was experienced in obtaining charging sta- 
tions. Partial charges were put into the battery dur- 
ing stops for lunch at noon, and, altogether, the bat- 
tery was charged ten times more or less completely 
throughout the journey of 244 miles. The cost for re 
charging was $15, or between four and five times the 
cost of gasoline for propelling a four-passenger gaso- 
line car the same distance. Roughly speaking, there 
fore, this is the extra cost of safe, sure, and luxurious 
travel in an electric touring car 
~+-eoroe = Oe 
SUN SPOTS 

Mr. George H. Peters, of the Naval Observatory at 
Washington, D. C., has made probably the most elab- 
orate investigation of the recently observed spots on 
the sun of which the daily press had so much to say. 
At first Individual spots were seen forming a group; 
soon they diminished in number, the smaller spots con- 
solidating with others. Altogether, the group was com- 
posed of about nine spots, and eventually condensed 
into two principal 
groups 80m e what 
separated, On Oc 
tober 12 the total 
length of the dis- 
turbed region was 
72,000 miles, with 
a width of about 
59,000 miles, the ag 
gregate length of 
the principal spots 
being about 123,000 
miles. Such was 
the vast extent of 
the spots that they 
could easily be 





seen with the nak 
ed eye through a 
smoked glass. 
Hardly a year 
passes but the in 
tense whitcness of 
the solar 
when viewed 
through the tele 
scope, is darkened 
here and there by 
spots. Usually they 
are little more than specks. 


image, 


Sometimes, as in the 
present instance, they attain vast proportions 

The first systematic observation of this constantly 
recurring phenomenon was made by Schwabe, a Ger- 
man observer, who, however, was not a professional 
astronomer. With characteristic German patience h: 
began in 1825 to note the spots that could be seen « 
day Year by year he continued his work. By 18 
the spots had almost ceased to appear. Althou 
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omers. From Schwabe’s observations it was found 
that the average period from one minimum to another 
is about 11.1 years, and that from one minimum to 
the next maximum is less than from that on to the 
next minimum again, or in other words, the spot 
quantity decreases through a little over seven years, 
and increases through less than four. No one knows 
just why this should be so. There is little substantial 
proof that the maximum and minimum periods coin- 
cide with other celestial phenomena 

It has been’ repeatedly stated that the appearance 
and disappearance of the sun spots have a marked 
influence upon the weather, and that it is possible by 
their means to predict good or bad years for farmers. 
Prof. S. P. Langley, who is probably the foremost 
American authority on solar physics, took the trouble 
to find out whether or not there was any marked in- 
fluence upon agricultural conditions. Comparing the 
number of sun spots in certain years with the price 
of grain in the English market, for the corresponding 
years, he showed that there certainly was some coinci- 
dence. But no astronomer, least of all Prof. Langley, 
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was quite satisfied with such evidence. As he him- 
self said, we might safely undertake, with study 
enough, to find a curve depending solely on certain 
planetary configurations, which would represent with 


quite striking agreement for a time, th: and fall 


of any given railroad stock, the relativ: hers o 
Democratic and Republican congressmen tf 1 year to 


year, or anything else with which the heavenly bodies 
have as little to do. The trouble with suc! \- 


Peters noted a considerable dis- 
turbance of the magnetic needle 
during the recently observed 
spots. It is to his courtesy that we are indebted for 
the two striking photographs which are herewith pub 
lished. 

— > oe ——— 
American Bridges on the Uganda RBRatliroad,. 
One of the most distinguishing features of the re- 

cently completed Uganda Railroad are the several via- 
ducts and bridges constructed by the American Bridge 
Company, of Philadelphia. These viaducts are located 
upon that section of the railroad climbing the great 
Mau range. At this point the track has a rise and 
descent of 2,000 feet in 113% miles between Nakuru 
and Kibigiri. This section was one of the most diffi- 
cult to construct, necessitating abnormally heavy 
earthworks. Throughout this 113% miles there are 
twenty-seven viaducts—nine on the ascent from Na- 
kuru and eighteen on the descent to Kibigiri. The 
first bridge in the ascent is between stations Njoro 
and Elburgon. The summit of the climb is at mile 490, 
and the longest and most important bridge is one 
measuring 760 feet in length between abutments. It 
consists of thirteen spans, each of 40 feet, and twelve 
spans of 20 feet. 
The second import- 
ant bridge is at the 
476%, milepost, 
which measures 
639 feet from end 
to end, and com- 
prises eleven spans 
of 40 feet and two 
spans of 20 feet. 
This bridge crosses 
a river at an alti- 
tude of 8,100 feet. 
On the descent the 
first of the eighteen 
bridges is located 
8 miles from the 
summit of the es- 
carpment, while 
the last is at the 
milepost 541. Near 
the station of Fort 
Ternan is built the 
most important of 
the various bridges 
in the whole 113'% 
miles at an alti- 
tude of 5,200 feet. 
This bridge is 881 feet long between abutments, and is 
built in twenty-nine spans of 40 feet and 20 feet re- 
spectively. The next in point of importance, and 
which is the highest situated, is 560 feet in length, 
built in nineteen spans. At the milepost 522 is another 
viaduct, measuring 579 feet in length, consisting of ten 
40-foot spans and nine 20-foot spans. The total cost of 
these twenty-seven bridges, including construction and 


erection, was approxi: tely $550,000. 
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A NEW TYPE OF HOLLOW GRATE-BAR. 

We show in the accompanying illustration a new 
type of hollow grete-bar through which a current of 
air is passed to accelerate combustion of the fuel. 
The grate-bar is formed in two parts, as shown in 
the small detail view. The lower or body section has 
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the shape’ of a trough, deepening toward the center, 
and provided with extensions at the ends for resting 
on the furnace setting. It is also provided with trans- 
versely-disposed bracing ribs having openings at their 
lower sides to permit ashes to pass down to the 
lower or central portion of the grate-bar, where such 
ashes may be withdrawn through an opening there 
provided. The upper section of the grate-bar is round- 
ed so as to lie above the level of the rest of the grate. 
This section is formed with a number of orifices cov- 
ered by shields which prevent entry of the ashes. The 
two sections are held together by tie-bolts, the center 
one of which serves also to hold in place a cover on 
the opening above mentioned. The grate-bar is used 
in connection with a bridge wall which is formed with 
a draft tunnel Pipes from this tunnel admit air into 
the grate-bars and thus supply oxygen to the fuel 
through the shielded orifices. Two of these orifices in 
each grate-bar open toward the bridge wall and the 
shields also extend in this direction. This causes the 
draft to pass over the top of the bridge wall and to 
mingle with the products of combustion at that point, 
so as to bring about a very effective combustion of 
the fuel. The grate-bar being formed in two sections, 
may be readily repaired, since the greatest heat will 
be on the top section, and if this should become in- 
jured it may be removed and a new section applied to 
the old body, thus bringing about a great saving, as 
will be apparent. A patent for this invention has 
been granted to Mr. Theodore J. Pritchard, of Sun- 
shine, La. 
~— e+ Ore —-— 
ODDITIES IN INVENTION. 

INCANDESCENT-LAMP Support.—A very convenient in- 

candescent-lamp support has recently been invented, by 
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which the lamp globe may be adjusted to any desired 
angle. The lamp shade is provided at the base with a 
slot in which a slide is secured. On one end of this 
slide an ear is formed, to which a connecting rod is 
pivoted. On its opposite end the connecting rod is 
pivoted to a clamping block, which binds upon the 
connecting cord.of the electric lamp. By raising or 
lowering this block the lamp may be swung to any 
angle in the vertical plane. By moving the slide to 
various positions along the slot in the base of the 
lampshade, the shade may be adjusted to throw its 
Shadow in any desired direction. 
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CLEANER FOR WINDows.—We show herewith an im- 
proved window cleaner of the “fountain” type, which 
has just been patented by a Colorado inventor. An 
important feature of the invention lies in the provision 
of independent washing and drying surfaces. From 
our view of the cleaner shown in section, it will be ob- 
served that a pipe passes down into the reservoir at 
the center and is provided at the top with a nozzle 
adapted to spray water onto the washing strip of ab- 
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sorbent material projecting along one side of the cy- 
linder. The drying strip occupies a similar position on 
the opposite side, while at the bottom of the cylinder 
there is an extension into which a bushing is threaded. 
The bushing is provided with a valve and a compres- 
sible bulb. In use the bushing is first removed and the 
reservoir partly filled with the washing fluid. The 
bushing is then replaced and air is pumped into the 
reservoir by operating the bulb. On opening the valve 
of the spraying nozzle, the fluid will be sprayed out 
by air pressure onto the washing strip. The window 
may now be cleaned and then dried by rubbing thor- 
oughly with the drying strip. 

Fire ExtTinevuisHer.—A recent invention provides a 
means for extinguishing fires, which smothers the 
fire not only by shutting off the supply of oxygen to 
the flame as in apparatus heretofore ysed, but also by 
absorbing the oxygen, which would otherwise be avail- 
able, with the products of decomposition of hyposul- 
phite of soda. A receptacle containing the crystale of 
hyposulphite of soda is connected up with the water- 
supply pipe as shown in our illustration. In use the 
water is turned on, and in passing through the recep- 
tacle dissolves a portion of the hyposulphite of soda. 
This, upon coming into contact with the flames, is de- 
composed in such manner as to liberate sodium sulphite 
and sulphur. The latter then unites with oxygen to 
form sulphur dioxide and ultimately, with more oxygen, 
to form sulphuric acid. The sodium sulphite also 
unites with oxygen to form sulphate. A iarge amount 
of oxygen is thus taken up, which smothers the fire. 
Since the decomposition of the hyposulphite of 
soda takes place only when it is heated, it is evi- 
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dent that any of the solution which might be 
spilled on delicate fabrics or other destructible ma- 
terials which were not afire, would be perfectly harm- 
less, being a neutral solution as regards alkalies and 
acids. 

TROLLEY-Pote Guipe.—It is so common an occurrence 
for a trolley-car to “slip its trolley,” that the very 
phrase has become a stock slang expression. The trying 
delays, particularly at night. occasioned by the efforts 
of the conductor to guide the trolley back onto the 
wire have been experienced by us all. We illustrate 
herewith a Yankee invention calculated to expedite 
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the operation of finding the trolley-wire. The usuai 
cord pull, instead of being fastened to the trolley-pole, 
is secured at its upper end to a cross-piece connesting 
the shorter arms of two levers hinged on the pivot pin 
of the trolley. The longer arms of these levers are 
flared out so as to form guides for easily finding the 
trolley-wire. Normally, the flared arms lie paraliel 
with the trolley-wire, being so held by coil-springs on 
the trolley-pole to avoid striking the overhead cross- 
stays during propulsion of the car. When, how- 
ever, the trolley has slipped from its wire, the cord 
is pulled, raising the flared arms to the position shown 
in dotted lines, and thus affording a ready means for 
guiding the trolley back on to the wire. 








TROLLEY-POLE GUIDE. 


Trre-INFLATING Device ror VeHicies.—An automo- 
bilist will find it very convenient in case of an emer- 
gency to have in connection with the wheels of his 
machine a simple device for inflating his pneumatic 
tires while the vehicle is in motion. Provision for 
such an emergency is afforded by the arrangement 
shown herewith. On the inner end of each hub of the 
vehicle is an annular casing or cup, which is closed 
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by a stationary head forming an air chamber. A ring 
is screwed into the annular casing, and serves to hold 
the head firmly in place, while an interposed packing 
ring serves to effect an air-tight closure of the chamber. 
From the casing a tube leads down to the inlet valve of 
the pneumatic tire. An air-compressing device is con- 
nected by pipes to each hub-chamber of the vehicle, 
entering the same through openings in the respective 
stationary heads. A two-way valve, such as that shown, 
is provided whereby the operator of a vehicle may, 
whenever desired, direct the air from the compressor 
into the tire, or, in case it is not desired furiher to 
inflate the tires, may set the valve to permit escape of 
the air from the compressor into the atmosphere, 

dopitssinsnnsnaperenieyinineneraia lita dathansecildr aie 

Brief Notes Concerning Patenta, 

Among the recent deaths announced is that of 
Thomas Jay Hudson, who for a number of years was 
principal examiner in the United States Patent Office, 
Dr. Hudson was also the author of several books of a 
psychologicai nature. He died at Detroit, where he 
had resided, 

In some new freight engines constructed for the 
Central Hudson Railroad Company, there are inde- 
pendent braking systems for the train and engine. 
With this new arrangement, when it is desired to bring 
a train to a stop, the engineer will set his engine 
brake slightly, so as to take up the slack of the train. 
and it is said that this will prevent the possibility of 
the train parting, which is an annoyance and a source 
of danger of no smal! consideration. 

The Rev. Ernest d’Aquilla, pastor of the Italian 
Roman Catholic church of Our Lady of Mount Car- 
mel in Newark, N. J., has received a patent upon a 
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lifesaving gas burner on which he has been experi 
menting for two years. It is designed to cut off the 
flow of gas automatically when the flame is blown 
out or accidentally extinguished. The flow of gas is 
cut off by the contraction of a curved strip of metal 
acting upon a@ vaive 

Hugh Mann, brother of D. D. Mann, vice-president of 
the Canadian Northern Railway, was accidentally kill- 
ed while superintending the overation of his track 
laying machine just beyond Erwood, N. W. T The 
massive machine got out of order, and, while endeavor 
ing to set it right, he lost his footing and was crushed 
Mr. Mann was taken to the station at Erwood, where 
For years he had been perfecting this mech- 
Several times he had 


he died 
anism, which was his invention 
narrow escapes from death 

Ezra T. Gilliland, a well-known inventor who for 
many years was a co-worker with Thomas A. Edison, 
and whe was responsible for many of the features 
of the Beil telephone, died on May 13 at his home at 
Pelham Manor, N. Y He was 56 years of age, and 
at one time was a director of the Bell Company. Up 
to the time of his death he was an active worker in 
the electrical field, and maintained a very complete 
leboratory in the upper part of his handsome home, 
where he had seven skilled men employed on electrical 
work 

The Northern Pacific Railroad Company has been 
looking into the matter of fuel briquettes, and some 
tests have been made with a fuel of this character in- 
vented by Dr. R. J. Schrimper, of St. Paul, Minn. Ac- 
cording to Dr. Schrimper’s formula, soft-coal refuse 
largely enters into the composition of these cubes. It 
is said that they can be made at a cost of $1.25 per 
ton. The trial resulted in demonstrating the fact that 
the use of the briauettes showed an economy of forty 
per cent. It is said that one ton of the latter will go 
further than a ton of soft coal by about between twen- 
ty-five and fifty per cent 

Sdward Aikinson, of Boston, Mass., the anti-imperial 
ist and sociologist, has recently turned his mind in a 
more practical direction, and has been for some time 
giving his attention to the manufacture of fuel from 
mud, He has recently made a quantity of briquettes 
the base of which is said to be mud, which Mr. Atkinson 
claims is as good as Irish peat. Samples of the fuel were 
burned and gave a very desirable flame, strong and 
clear, and calorimetric tests made by Prof. Norton, of 
Harvard, showed it developed about two-thirds as much 
heat as ite weight in coal. Mr. Atkinson says that he 
will continue his experiments in the direction of mak 
ing a machine for the pressing of the mud into the de 
sired shape, 

Irving M. Seott, the vice-president of the Union 
Iron Works, of San Francisco, Cal., who died recently 
in his 65th.year, started in a very humble way, and 
fitially worked himself to a position of unusual promin 
ence, the shipbuilding feats of his company having been 
the means of making his name a familiar one in in 
dusirial circles all over the world. He found employ- 
ment when a very young man in a machine shop in 
Baltimore, Md., receiving three dollars per week, but 
at the age of twenty-two he was not only an expert 
machinist, but a fine draftsman He was sent to 
the Pacific coast at this time in charge of a steam 
engine, and while there accepted a position in the 
Union Works, which were then the property of Peter 
Donohue. It was not a great while before he was the 
principal member of the firm It was with great 
difficulty that he secured for his company the contract 
for the construction of the protected cruiser “Charles 
ton.” and this work was so successfully carried out 
that other contracts were readily obiained. His name 
was among those presented at the convention which 
nominated Roosevelt for the Vice-Presidency 


By the use of a pneumatic device as a substitute 
for the spring on the arm of a trolley car, it has 
been found that the trolley wheel is held in much 
closer contact with the wire, and that a greater effici- 
ency is secured and a higher speed accordingly main 
tained. The device is the invention of C. V. Green 
amyer, the mechanical engineer of the Pacific Electric 
Company, and has been in successful use on that line, 
where high speeds are the rule. It is said that the 
wheel is in close contact with the wire constantly, 
thereby seving much power which is ordinarily lost 
through the formation of ares in the circuit by im- 
perfect contact. In this manner much of the energy 
which is intended to be utilized in the form of power 
is lost in light and heat. Another feature of the de- 
vice is that when, occasionally, the trolley wheel does 
slip from the wire, as is often unavoidable, this pneu- 
matic pressure is at once released, and the pole falls 
almost to the roof of the car, leaving no possibility 
of damaging the overhead work of the line. When 
the conductor has again secured control of the pole 
by grasping the cord which hangs from it, the power 
is thrown into action by the turning of a lever in 
the motorman’s end of the car, 
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THe Bris~in-Cagnecie INFRINGEMENT 
reAL.— Bome time ago we digested in 
umns the decision in the suit of Brislin vs. Carnegie 
for infringement of letters patent 345,953, granted to 
Brislin and Vinnac, for “A Feeding Mechanism for 
Rolling Mills,” and infringement of letters patent 
352,748, issued to Hanley and Richey for “A Feed 
Table for Rolling Mills.” It will be remembered 
that the Cireuit Court of the United States for the 
Western District of Pennsylvania held that the first 
claim of the first patent had been infringed, and that 
the second patent had not been infringed. The case 
has now come up on appeal. The decision of the Cir- 
euit Court is reversed, a result that means much for 
the steel industry of this country. 

In the process of rolling iron it is necessary to ele- 
vate the iron so that it will pass through between the 
upper and middle rolls when a three-high mill is used 
In the case of a two-high mill it is necessary to pass 
the iron over the top of the upper mill in the process 
of rolling. When moving the iron from one groove to 
the other, and from one set of rolls to another, the 
iron must be moved sidewise bodily. In heavy rolling, 
the labor of elevating the heated iron and of moving 
it laterally for the several passes required in the pro- 
cess of rolling is arduous, and the difficulty of this 
manipulation causes much loss of time as well as of 
heat. Consequently, it is more difficult to roll the 
iron; indeed, the stiffening of the iron as it cools, 
which is occasioned largely by this loss of time, often 
results in the breaking of the mechanism connected 
therewith. It was the purpose of the Brislin inven- 
tion not only to effect the vertical lifting of the iron, 
but also to move it laterally in the process of rolling. 
Broadly speaking, the invention consists in a lifting 
mechanism and laterally-moving mechanism combined 
with rolls of a rolling mill for the vertical lifting and 
lateral movements of the heated iron in the operation 
of rolling it. The first claim of the patent, which alone 
was in contention on appeal, reads as follows: 

“1. The combination, in a rolling mill, of rolls, a 
carriage, a roller frame therefor for feeding to the 
rolls and pivoted at its outer end means for lateraliy 
shifting said carriage and roller frame, and devices for 
inclining said roller frame on its pivot, so as to vary 
the feed of the latter to the rolls, substantially as set 
forth.” 

The history of the prior art was carefully considered 
by the Circuit Court, and likewise by the Circuit Court 
of Appeals. Both conceded that hand feeding to the 
rolls was at one time general, and that various devices 
for lifting billets and bars, by hooks attached to pulleys 
for heavy work, were in use before mechanical rolling 
was practised. The court, however, did not find that 
the invention of the patent in suit made the first ad- 
vance from manual rolling to complete mechanical roll 
ing. “It no doubt made an advance in mechanical roll 
ing, which is quite a different thing from an advance 
to mechanical rolling.” The French patent to Sauv- 
age, May 27, 1858, which had been cited as an antici 
pation by defendants in the prior suit, and which had 
been rejected as such by the Cireuit Court, was care- 
fully considered on appeal. It was considered by the 
Circuit Court that the device of Sauvage’s patent, so 
far as a single stand of high rolls is concerned, pre- 
sents all the advantages of complete mechanical roll- 
ing. All that it lacked were means of laterally shift 
ing the table. The suggestion of the moving of such 
a table on a carriage or truck laterally, so as to bring 
it successively in front of stands of rolls placed side 
by side, did not, to the Circuit Court of Appeals, seem 
to involve patentable invention. Indeed, it distinctly 
stated that the mounting of such a table upon the 
truck moved upon rails in front of the rollers would 
violate a patent monopoly were it granted. “The trav- 
eling crane comes within its functional principle. 

A patent granted to Alleyne in Great Britain on 
April 4, 1861, describes a rolling mill of several stands 
of two-high rolls, combined with both laterally-moving 
mechanism and vertically-moving or lifting mechan- 
ism, the lifting mechanism differing from that of the 
patent in suit only in that the table is raised bodily 
and horizontally, instead of the free end next the 
rollers only being raised on the fulcrum of the pivoted 
farther end. 

The next development of the art of complete me- 
chanical rolling is illustrated by the feed roller tables 
of the Fritz and Wellman types, which are practically 
the alleged infringing devices. In the Fritz appar- 
atus the feed rollers are positively driven by a shafting 
and operating gear, and their rotation is reversible. 
Fritz also devised a turning and lifting mechanism, 
by which the piece to be rolled could be turned upon 
the moving table, so as to be rolled both sidewise and 
edgewise. “So far as there was necessity for only one 
stand of rolls, complete mechanical rolling could be 
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accomplished by the Fritz device. The roller table, 
to be sure, was lifted vertically and horizontally, but 
the function of such movable table anc the positively- 
driven rollers was the same as that of the pivoted 
table and rollers of the patent in suit.” The tables of 
the Fritz invention were raised and lowered by hy 
draulic cylinders. There was no lateral movement 
of these tables, which being of the width of the rolls 
were sufficient to serve the several passes of the single 
stand of rolls. 

Wellman followed the general prior teaching of the 
art. He employed a table pivotally supported at its 
outer end on a stationary foundation. This construc- 
tion, of course, leaves the inner end free to be raised 
or lowered simultaneously by hydraulic cylinders 
placed on one side of the rolls. The Wellman tables 
do not travel laterally, for the simple reason that 
there is no necessity to transfer the rolled product 
from one stand to another. 

The most pertinent reference cited in anticipation 
of the Brislin patent is that granted to Saylor, June 
30, 1885. In the device of that patent may be found 
feed tables equipped with positively-driven feed roll- 
ers, which are raised and lowered vertically and hori- 
zontally. These tables are mounted upon carriages 
run upon tracks parallel to the axis of the rolls, and 
are operated on both sides of the rolls. The Court 
below took the position that the combination described 
in the first claim of the patent in suit, inasmuch as it 
provides for the lateral movement of a feed roller 
table pivoted at its outer end, involves such an in- 
vention as to entitle it to the monopoly of the patent. 
The Cireuit Court of Appeals held that this decision 
is too sweeping, that Brislin cannot claim all lateral 
movement of a feed roller table capable of vertical 
lifting, because more than one previous patent has 
described a device for accomplishing this result. 


Wuart Constitutes Pusiic Prior Use or a Design.— 
The case of Young vs. the Clipper Manufacturing 
Company (121 Fed. Rep. 560) admirably exemplifies 
what constitutes public use of a design. The suit in 
question depended upon the alleged infringement of a 
design patent granted to R. McIntosh, assignor to the 
plaintiff “for a clip or fastener” of resilient wire to 
hold together sheets of paper, documents, and other 
articles by slipping over and clamping their edges 
The defense set up that the design was in public use 
for more than two years before the application, whic 
was filed June 24, 1897. 

The inventor made some of the elips in May, 1895, 
and gave one to a printer, who had an engraving 
company prepare an engraving of the clip for letter- 
heads. The qualities of the clip were set forth both 
on the letterhead and on envelops. Some of the clips 
were placed upon the edges of letters and tags sent by 
the inventor in correspondence concerning them, be- 
fore June 24, 1895. 

The court held that since a design is patentable for 
its appearance, exhibition constitutes a public use 
within the meaning of the statute and the patent was 
therefore declared void. 

Tue Errect or AN INVALID PATENT ON A CONTRACT 
The case of the Willcox & Gibbs 
Sherborne (123 Fed 


ro Pay ROYALTIES. 
Sewing Machine Company vs. 
Rep., 875) brings out an interesting state of facts 
which probably occurs not infrequently. In an action 
to recover royalties from a licensee under a patent, 
the defendant pleaded as a defense that the contract 
had terminated because the patent was invalid. The 
Court held that a judgment for plaintiff is conclusive 
between the parties on this issue, and cannot be raised 
by defendant and again litigated in a second action to 
recover royalties subsequently accruing. A decree dis- 
missing a bill for infringement of a patent, filed by a 
licensee thereunder, where the defenses pleaded were 
the invalidity of the patent and non-infringement, 
and the decree is not based specifically on either, will 
not be construed as an adjudication of the invalidity 
of the patent, which will be conclusive to relieve the 
complainant from liability for further royalties under 
the license contract. 


The owner of a patent, in selling the patented article, 
may reserve to himself, as an ungranted part of his 
monopoly, the right to fix the price at which it may 
be sold by jobbers, or dealers purchasing from them; 
and a dealer who buys with knowledge of such reser- 
vation is bound thereby, and may be treated as an in- 
fringer if he sells in violation thereof. 


Prior adjudications sustaining a patent, but which 
were entered by consent as the result of settlements 
between the parties, and in which the questions of the 
validity and scope of the patent were not considered 
by the court, are not sufficient as the basis for the 
granting of a preliminary injunction in a subsequent 
suit against another alleged infringer. 
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RECENTLY PATENTED INVENTIONS. 
Apparatus for Special Purposes, 


MEANS FOR UTILIZING OIL OR GAS IN 
ORE-REDUCING FURNACES.—W. Kemp, 
Tucson, Ariz The objects in this invention 
are, to equalize the flow and pressure of air 
around and to the flame at that part of the 
burner in a combustion-chamber; to provide 


for the circulation of the air-blast around the 
shell of the chamber, to protect the shell 
against heat in the furnace; to provide means 


for regulating the inflow of air and the liquid 
of each other, to 
heat 


or gaseous fuel Independently 
the end that modified 
produced 
LOADING OR UNLOADING 
J. A. PAsTurRpBau, 
this capable of 


intense or may be 

APPARATUS 
La To 
transportation 


render 
the 


Laplace, 
apparatus 


inventor has mounted it upon a_ suitable 
wheeled truck rhe apparatus comprises a 
frame-work as well as hoisting mechanism of 


special embodiment, combined with a trackway, 
whereby a load may be elevated from one point 
and 


deposited 


another, where it may be 
with 


easily 


transferred to 
rhe 
standing considerable 
and readily 


apparatus is capable of 


strain and can be 


manipulated 


Electrical Devices, 
COMBINED TELEPHONE TRANSMITTER 


AND RECEIVER.—« Yeack, Akron, Ohio. 
The more particular object of this inventor is 
to produce a combination instrument which 
may be used as a transmitter or as a receiver 


and also in other relations more or less analo 
When 


receiver, the currents produced in the windings 


gous, used either as a transmitter or 


should be in phase with each other, and the 
windings should be of proper direction to at 
tain this end rather than to cause the cur- 
rents to destroy each other 
WIRE-SUSPENDING DEVICE.—H. E. Srp 
VENS, Windber, and B. Geuiariy, Pittsburg, 
l’a This improvement relates to means for 


suspending wires, especially electric trolley or 


feeder wires The aim is to devise a sus- 
pending means which shall obviate many former 
difficulties, such means being so corstructed 
and placed in the roof of the mine or build 
ing that it is very difficult for the same to 
be forced or pulled therefrom The device 
may be readily placed, and on deciding to 
abandon a passage-way in the mine it may be 
quickly removed from the roof and used in 
a new passage-way 


Engineering Improvements, 





MARINE VESSEL.—C. H. Ler, Southamp 
ton, N. ¥ The broad features of this inven 
tion consist in the arrangement outside of the 
hull, of the fuel-pipe which conveys liquid 
fuel from a storage-tank to the engine, in con 
nection with devices by which an upstanding 
branch of the pipe is surrounded by a stand 
pipe open to the water and serving to dis 
charge leaking fuel into the water without any 
possibility of the fuel escaping into the ves 
sel's interior. 

ROTARY ENGINE L. Van DD. Svurron, 
West Newton, Pa In this engine two cylin | 
ders are used, which have the form of hollow 
rings, and the pistons are in the form of 
curved cylindrical bodies Motion of first one 
piston and then the other is communicated | 
to the main shaft by means of an ingenious 


construction, comprising a disk mounted on the 


shaft and having flanges which alternately | 
engage the pistons by projecting through slots | 
in the lower halves of the cylinders. The feed 

valves are operated by means of cams on the | 


shaft and the abutment-heads are operated by 
eccentrics 

FURNACE.—G, C, Cannon, New York, N. Y. 
This furnace is adapted for burning gaseous 
fuel, and is primarily for use in connection 
with boilers of steam automobile vehicles. In 
operation the gas-tubes will thoroughly dis 
tribute the gaseous fuel, and as the vehicle 
gathers way the scoop will increase the draft 
through the tubes, thus increasing the inten 
sity of the combustion at the upper surface of 
the top plate. The boiler is located above the 
furnace 

BOLLER-FEEDER M. CasTetnav, 8 Rue 
Richepanse, Paris, France To avoid many 


inconveniences very prejudicial to instantan 


eous-vaporization boilers in preventing them 
from becoming 
vised to feed the same by means of compressed 
air or gas, \.aich is inclosed with the feed-water 
in a closed receptacle and which yieldingly 
forces the water into the boiler through a pipe 
He can use either an air-pump, or a water 
pump, or preferably a pump, 
forces simultaneously the air 
into the reservoir 


general, the inventor has de 


double which 


water and 


pressure 


Machines and Mechanical Devices. 

PUMP-ROD LIFTER.—T. H 
luka, Kan In the 
is an improvement in 
and it 
combinations of 


TREGELLAS, 
the invention 
for lifting or 
consists in certain 


present case 
devices 
pulling pump-rods ; 
novel constructions and 
whereby the rods may be readily lifted, devices 
being supplied for securing such lifting action 
by an operation similar to that of pumping 
FLESHING AND SHAVING MACHINE 
E. Scnrorper, New York, N. Y. The 
of this invention is to provide a new and im 
for quickly accurately 
surplus flesh from under or 
furs or skins and for paring 


object 


and 
the 


machine 
the 
flesh side of raw 


proved 
removing 


under | 


parts | 








or shaving the under or flesh side of dressed 
furs or skins to reduce them to a desired uni- 
form thickness. 

COIN VENDING-MACHINE.—C, R, Smrru, 
Montpelier, Vt. This apparatus is operated 
by the weight of a coin and is adapted to de- 
liver goods of values which differ according 
to the position of a distributer wheel which is 


concealed from the view of the customer. 
This introduces an element of chance which 
adds greatly to the interest which the ma- 
chine would attract However, goods of one- 
value or another are always delivered, there 
being no blanks. 

GAGING AND COUNTING ATTACHMENT 
FOR WOODWORKING-MACHINES,—-H. 0, 


Fry, Cosmopolis, Wash. Mr. Fry's invention 
has particular application to a mechanism 
adapted to be used in conjunction with sawing 
machines for cutting off different lengths of 
stock used in the manufacture of boxes, blinds, 


furniture and the like. * Primarily the inven 
tor has in view the provision of a mechanism 
which may be applied to any sawing-machine 
ana shall gage each and every piece of stock 
cut to the exact length desired and at the 
same time will keep an accurate account of the 
number of pieces so cut The machine ts a 
money and a labor saving contrivance and is 
entirely automatic 

WINDMILL.—T. W. Lower, Stockton, Cal. 


In this case the inventor seeks to produce a 
construction wherein the wings normally pres- 
ent a large area to the pressure of the wind, 
which pressure-surface is of increasing effect 
iveness from the larger to the smaller ends 
thereof The wings or vanes automatically 
adjust themselves. Through certain means 
the pressure of the wind on the vanes will 
throw them edgewise to the wind, and thus 


permit the wind to pass with freedom through 


the wheel. The windmill belongs to. struc 
tures of the class disclosed in a prior patent 
of Mr. Lowe's 


Asheville, 
the na 
for 


SPRING-MOTOR.—E. L. Garvey, 
N. C. In this case the invention is in 
ture of an 
furnishing motive power for such light uses as 


improvement in spring-motors 


the running of sewing-machines, the driving of 
fans, the operation of churns, etc. The motor 
may be stopped at any time by simply press 
ing the brake-shoe into contact with the disk. 

SAFETY DEVICE FOR ELEVATORS.--W 
8S. Futwiper, Diamend, Indiana Primarily 
the invention in the present instance pro 
vides the car or cage of the elevator with 


means which, should the cable supporting the 
car broken, will en 
gage with the standards or vertical supports of 
the walls of the well and will check the descent 


be accidentally severed or 


of the car to the bottom of such well 
TOOL-HOLDER FOR LATHES OR PLAN 
ERS J. Branpsterrer, Salem, Ohio The 


purpose of the improvement is the provision 


of details of construction for a_ tool-holder 
that may be employed for the support of a 
cutting-tool used on a lathe, planer, shaper, or 
slotting-machine and enable the proper ad 


height and 
resilience or 


eutting-tool for 
holder to afford 
rigid, as the 


the 
the 
support 


justment of 
adapt 
the 


also 
render work may re 
quire 

WASHING-MACHINE.—L E POLLARD, 
Denison, Texas. This invention utilizes a ves 
boiler having corner spray-tubes formed 


sel or 


oval plate, the latter having its lower edge 
bent outwardly forming a ledge, located above 
the lower end of the rear angular plate. Adapt 


the ledges at the lower end of 


a false perforated boiler bot 


ed to rest upon 
the oval plates is 
tom, a packing is fixed to the edges of the false 
bottom, flanges are formed on the lower side of 


the bottom, and means are adapted for secur 


ing the spray-tubes 
Of Interest to Farmers, 
HARROW Hi. Hattey, Great Wymondley, 


the invention 


more 


England In this patent 
and the 


device 


Herts, 
particular, 
is flexible 
the ground provided with 
different lengths and with ad 
governing the relative positions 
of the the 


refers to harrows, 


object is to produce a which 


relatively to and 
bush-teeth of 
justments for 
of different 
machine 
GRAIN-STORAGE TANK.--G. H. Warnes 
and 8S Minneapolis, Minn In this 
patent refers to improvements in 
the construction of grain-storage tanks, 
and the like In this connection the inventors 
have particularly in storage-tank which 
of which 


parts framework of 


FONTAIN 
the invention 
silos, 


view a 


will be fireproof and the parts are 
composed of such material that all danger 
of the contents being ruined or damaged by 


dampness will be obviated 


Miscellaneous, 
KEEPER-RING FOR BUTTONS A Hi. 
Bryant, East Hartford, Conn The 
refers to for detachably 
buttons upon garments, and has for 
the provision of a keeper-ring which 
is shapely, very convenient to apply and re 
and that manufactured readily 
cost formed from a 


improve- 
ment means holding 
shanked 
its aim 
move, may be 
at low The device is 
single piece of resilient metal 

HORSESHOE.—-A. G. JEnniNas, 
es This is particularly adapted for 
when the surface over which the horse is 
to travel is slippery or where heavy loads are 
drawn undulating ground or sur 
faces of uncertain footing The that 
end is provided with metallic points extending 


New York, 
shoe 
use 


to be over 


shoe to 


f an angular rear plate and an attached front | 





| 
| 
| 
| 
| 








| 
| 


| to insure 











below the tread of the shoe, as usage, or condi- 
tions may require, which points may be round, 
square, or of other shape in cross-section and 
blunt or sharpened at their lower ends. 

HAND-MEASURE FOR GLOVES.—J, J. 
SumMMerssy and J. Grinve, Dodge City, Kan. 
The present invention refers to improvements 
in measuring devices, and has particular ap- 
plication to an article of this type for meas- 
uring the hand to determine the size of the 
glove to be worn. It is simple in construction, 
accurate in its measurement, and will be 
much more convenient than the ordinary 
spring-tape now in use. It may be readily 
adjusted to fit any size of hand. 

CORSET.—-E. Savoye, 35 Rue du Caitre, 
Paris, France. The invention made by Mr. 
Savoye refers to improvements in corsets ; and 
it consists, essentially, In a new way of cut 
ting out the component parts of a corset for 
the purpose of obtaining by the mere design 
of the parts a more stylish appearance, more 
and greater comfortableness than 
heretofore. The parts may be provided with 
gussets, plaits, and the like. 

BELT-BUCKLE.—-L. Banpexs, New York, 
N. Y. The purpose of the invention is to pro 
vide a construction of belt-buckle comprising 
a frame or a body of skeleton construction 
and a central-cross-bar offset from the rear 
of the frame, upon which the tongue Is 
mounted in such manner that its inner end will 
have a cam action upon the end of the belt 
passed beneath the bar and over teeth on a 
second rearwardly-offset bar more or less close 
to the tongue-carrying bar. 

FIRE-ESCAPE.—J. R. Prowry, Chicago, Il, 
One of the principal objects of this invention 
is the provision of effective means for facill- 
tating the escape of persons from burning 
structures without liability to Injury and also 
to provide means whereby firemen and others 
may aseend to any desired height of the struc- 
ture for the purpose of directing streams of 
water the flames to extinguish them. 

SUN-BLIND FASCIA.—8S. Prespie, 67 At- 
lantic Road, Brixton, England. Mr. Prebble’s 
invention relates to an improvement li con- 
nection with awnings for shops and other 
business premises; and it consists In the com- 


suppleness, 


upon 


bination, with a roller-awning adapted to be 
distended in front of the window by means 
of hinged arms in the usual manner, of what 


may be termed a “fascia” or “name-plate,” 
hinged to the awning-lath, and so weighted as 
to maintain a vertical position in all posl- 
tions of the awning, so as to always present 
its face to public view. 

HAT.—-R. Prato, New York, N. Y. In this 
patent the invention has reference to summer 
or outing bats made of canyas or like fabric 
and its object is to provide a hat 
arranged to allow free circulation of air 
through the crown to keep the wearer's head 
greatly strengthen and reinforce 
prevent the latter from losing its 


material, 


cool and to 

the rim to 

shape 
NOZZLE.—-W. C. 


OpERWALDER, New York, 


N. Y. The object of the present invention is 
principally to provide means for completely 
shutting off the flow of water through the 


nozzle, and this the Inventor effects by provid- 
ing an interior bead located inward of the 
mouth of the nozzle and arranged to be en- 
gaged by the conical divider-block when the 
block is drawn inward, thus closing the noz- 
zie and attaining the end desired, It is an im- 
a nozzle disclosed in a prior 
Mr. Oberwalder. 
OPERATING THE VENTI- 
LATING-DOORS OF TOBACCO-BARNS.—W. 
Granby, Conn. The purpose of the 
invention is to provide a simple and easily 
manipulated means whereby to simultaneously 
and a vertical tier of ventilating- 
doors, particularly such doors as are used In 
construction of tobacco-barns, and to pro 
means for holding the doors in a fully- 
a partially-open position 


provement on 
patent granted to 
DEVICE FOR 


D. Case, 


open vlose 
the 
vide 
open or 

BELT-PULLEY.—G. A. Ensen, Defiance, 
Ohio. The inventor claims as his object the 
provision of a belt-pulley arranged to prevent 
lateral shifting of the belt by keeping the lat 
position on the belt-surface, 

escape for the alr between 


ter In a central 
to furnish a 


belt 


ready 
the 
proper 


the and 
belt and 


between 


the 
adhesion 


between 
pulley, and to the 
the contacting surfaces to produce a more posi- 
tive transmission of the power. 

DESK AND SEAT.—A. C, Henperson, New 
York, N. Y. Mr. Hendergon’s invention relates 
to an improvement in desks and seats particu- 
larly adapted for use in school-rooms; and his 
object is to provide a desk and seat so con- 
nected and arranged that they may be simul- 


contact 
increase 


taneously adjusted to desired heights and to 
retain their proportionate relations’ as to 
height. 


ILLUMINATED MAP.—T. Ixemont, New 
York, N. Y. This map is for use in a class- 
room to instruct in geography and history. 
Means are provided to make the back of the 
map appear plain, the outlines of countries ap- 
pearing at the front; but the subdivisions, 
their names, and other detail will remain hid- 
den until an electric or other light Is moved 
over the back, whereupon the concealed matter 
will be visible from the front, thus enabling 
a teacher to make plain any routes, and loca 
tions of cities, mountains or rivers, etc. 

SUPPLY-VALVE.—W. T. Nicnorts, Hemp 
stead, N. Y. In this instance the object Is to 
provide a supply-valve, more especially designed 





| the 


peripheral face of the pulley, 





for use in overhead tanks for water-closets 
and the like, and arranged to prevent leakage 
by being; abnormally held to its seat by the 
pressure-supply and to automatically open 
against the pressure-supply by the action of a 
float or similar device on the water falling be- 
low a predetermined level in the tank, 


PANEL-WORK OR WAINSCOTING.—-D, P. 
MILLER, Cumberland, Md. One of the prin- 
cipal objects in this case is to provide means 
whereby the different elements or parts con- 
tributing to the structural organization of 
panel-work or wainscoting for ceilings, parti- 
tions, wails, and the like may be united to- 
gether in their intended positfons practically 


without the use of nails, screws, or their 
equivalent. 
TOY FOR EXPANDING THE LUNGS.—0. 


Henricnsen, New York, N. Y. This toy af- 
fords amusement as a trick device, and is a 
lung developer. The construction Includes a 
blowpipe, a guide rising from the pipe, a ves- 
sel to be blown up from the pipe upon the 
guide to a position of rest above the pipe, and 
a second vessel having flexible connection with 
the frame of the toy which is to be raised by 
alr Introduced through the pipe and made to 
engage with a bail carried by the first vessel 
or any support located at a point above the 
pipe. 

OVEN-VENTILATOR.—J. F. Feney, Lead. 
ville, Col. Mr. Ferry's invention relates to 
improvements in ventilators for ovens, stoves, 
ranges, or the like, the object being to provide 
a ventilator so arranged as to automatically 
open upon the opening of an oven-deor and 
permit the escape of smoke and fumes that 
may be In the oven to a flue or to the atmos- 
phere. 

PROCESS OF TREATING CYANID SOLU 
TIONS.-W. H. Davis, Boulder, Col, In this 
patent the invention has reference to the ex- 
traction of gold and silver from ores by means 
of a dilute solution of potassium cyanid. The 
object is to provide a continuous process for 
treating cyanid solutions either during or sub- 
sequent to their contact with the ore, wherehy 
the double salts In the solution are dissociated 
and the regeneration of the cyanid In the s#o- 
lution is simultaneously accomplished with 
the purification of the solution. 

LINE-HOLDER.—W. J. Dory, Clifton, Kan, 
The object of this improvement in line-holders 
and shingling devices is to provide a novel 
construction of a device whereby one end 
of the line may be held in position to mark a 
line across @ roof or other object which it may 
be desired to mark and then be released and 
will fly back automatically to position to hold 
one end of the cord in marking another line, 

DEVICE FOR HOLDING FLEXIBLE BEN- 
SITIVE SHEETS.—R. Becexmann, Chariotten- 
burg, Germany. The purpose in this case Is to 
provide a device to permit the use of flexible 
sensitive paper sheets, films, and the like In a 
camera in place of the ordinary dry-plates and 
to allow the photographer to manipulate the 
device and the sheet carried by it during the 
process of filling the camera, exposing, de- 
veloping, fixing, washing, and drying to form 
the photograph, and to allow quick removal 
of the finished photograph and replacing it 
by another sensitive sheet. 

FOLDING BEDSTEAD.—-M, Benz, Nash- 
ville, Tenn. The principal object of thia tm- 
provement is to provide a 7olding bedstead 
which is readily portable shipment or 
storage and one which occupies but small space 
in either position thereof, besides being com 
paratively light in weight and composed of 
few parts. The contrivance may he readily 
manipulated with small exertion of the oper 
ator, and may be carried into and out of 
position for use without nolse or friction. 

FURNACE-DOOR-OPERATING DEVICE, 

L. I. Newrox, Fort Dodge, Iowa. In this case 
invention consists In means specially de 
signed for operating locomotive fire-box doors, 
though adapted to be used In connection with 
any ordinary furnace, whereby the fireman may 
open and close the door with his foot and thus 
leave his hands free for feeding fuel into the 
furnace, and thereby facilitate the coaiing pro 
addition to opening and closing the 
each operation 

HEATING 
Denmark 





for 


cess In 
door at 

HOT-WATER 
Recex, Copenhagen, 


SYSTEM.—A. B. 
This hot-water 


heating system is worked by steam. and the 
invention relates especially to low-pressure 
steam; and the object is to create menns 


for attaining this by only changing the load 
on the pressure-regulator that controls the 
pressure of the steam. The hot-water system 
can be worked in two distinctly diferent man 
hers, one for low and the other for high 
temperature on the water 

WATCH-PROTECTING FOB-CHAIN. D. 
Summa, New York, N. ¥Y. This device may be 
used to advantage by either ladies or gentle 
men and may be employed to protect such ar 
ticles as keys, scissors, and the like as well 
as articles to be worn for ornamentation. If 
a person should seize a watch or other object 
to be protected or pull heavily upon one of 
the chains, the watch protector cannot be re 
moved from the clothing, for the reason that 
the teeth cannot be disengaged. The inven 
tion is an improvement on a former protector 
covered by letters patent granted to Mr. 
Summa. 

APPARATUS FOR TREATING SKIN DIS8- 
EASES, ETC.—J. Kse.osen, Copenhagen, Den- 
mark. The special feature In this Invention 
consists in using electric-arc lamps provided 
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with electrodes which wholly consist of metals 
whow illuminating-vapors form a linear spec 
trum of wholly or about wholly chemical rays 
which are specially adapted for the treatment of 
akin diseases, for telegraphic and photographk 
purposes, et ro prevent the melting of these 
electrodes, they may be cooled in the usual 
way Means are provided to permit the pase 
age of the ultra-violet rays The ys pass) 
through the windews or lenses of he casing 
to the objec o be treated 

SAPETY-BUCKLI 4. Enorertn and H 
Scnuvert Chicago, Iil The improvement of 
these inventors resides in a buckle adapted for 
attachment » riding-saddile for the purpose 
of connecting a tirrup-strap thereto in a way 
to retain the ap on the saddle under nor 
mal conditions of use, but when the rider is 
thrown the pull of the strap in an abnormal! | 
direction operates to open the buckle and auto 
matically release the stirrup and strap 


Norse. Copies of : of these patents will be 
furnishel Munn & Co. for 
Please state the name of the patentee, title of 
the invention. and date of this paper. 





by ten cents each 
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HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
ocr information and net for publication. 


former articles or answers should give 
and page or number of question 
Inquiries not answered in reasonable time should be 
correspondents will bear in mind that 
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letter or in this department, each must take 
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tised in our columos will be furnished with 
addresses of houses manufacturing or carrying 
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without remuneration. 
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ays 
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pressure, 
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say, 
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gas 
inch, 
of 


pounds per square similar to 


in a cylinder an ordinary 


Now 
electri 
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the mixture is by 
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would be the temperature and 


pressure 
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had 
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ehinery tor canning factories P. generally found in gasoline engines—that 
Sawmill machinary and outfits manufactured by the|Is, how many pounds per square Inch? A 
Lane Mfg, Co.. Box 13, Montpelier, Vt. Replying to your inquiry we would say that 
Inquiry Ne. 47°25.—For manufacturers of steet | it is impossible to accurately estimate the 
mills and spindies for cutting cut glass ‘ ’ 
temperature In the cylinder of a gasoline en 
American inventions negotiated in Europe, Felix | gine after ignition without knowing the exact | 
rie uitable Building, Berlin, Gerr " . - . 
Hamburger, Equitable bees ene aeaienemem amount of gasoline consumed One pound of 
Inquiry No, 4726.—For manufacturers of toys | gasoline, when completely burned, will gener 
and novelties a : , 
ate about 20,000 British thermal units, and 
Let me sell your patent 1 have buyers waiting hBT I Wt ' ' . 
Charles A, Seott, Granite Building, Rochester, N. Y os 4 we seat each pound of the 
' i XN 4727 For makers of experimental products of combustion, if there 1 no heat 
nquiry No .— Fo » ecperimenta . 
supplhes such as brass strips, aluminium wire, tin foil, | lost by radiation, about four degrees At 
eto atmospheric pressure, about thirteen cubic 
Inventions developed and perfected. Designing and | feet of alr weighs one pound From this you 
machine work. Garvin Machine ( 49 Varick, cor.| may be able to get some idea of the tempera 
. @ wy | : 
Spring Sts ture which is possible when the gasoline is| 
nauiry No. 4728.—For deniers in miniature elee- | jurned Our judgment is that the tempera 
trie buLbe of two orth candle power | a ' " , , 
ture of the flame in the cylinder may vary 
The largest manufacturer in the world of merry-go ' " —_— Mt 
rounds, shooting galleries and hand organs. For prices from perhaps 1,500 or 1,600 deg. F accord 
“ _ = “ uv > j ’ ‘eo _, , “ v 
and terms write to C. W. Parker, Abilene, Kan. | ‘ng to the mixture, to over 2,400 deg rhe 
ressure is increase the se » rati > 
Inentry Ne. 4720.—For manufacturers of pat pressure creased In the same ratio as the 
teres, chisels and gauges absolute temperature after the temperature 
Empire Brass Works KE. 129th Street, New York, | '* lowered to the original temperature, the 
N. ¥.. have exceptional facilities for manufacuring any | pressure would be slightly less than it was 
article requiring machine shop and plating room before combustion took place, because the hy 
Inaniry No. 4730.—For makers of well driling | drogen which forms a part of the gasoline 
machinery that will drill from 1,000 to 3,000 feet in all) wouid burn out some of the oxygen, forming 
kinds of matertal | iy ’ 
M steam which would condense rhe carbon, the 
The celebrated “ Hornsbdy-Akroyd” Patent Safety Oil ' , t , ' ' 
o » titue . y > ne > 
Engine is built by the De La Vergne Refrigerating Ma- ther constituent of the gasoline, burns the 
} > . » ace > 4 
chine Company. Foot of East 8th Street, New York CO which occupies the same space as the oxy 
| 2 
: gen consumed Indicator card re frequently 
Inquiry Ne. 4731.—For manufacturers of malie- ue consume dicator cards are frequentl) 
abie iron castings taken on gasoline engines, but the M. FE. P 
Coutract manufacturers of hardware specialties, ma- | Varies very greatly “Gas Engines.” by D 
chinery, stampings, dies, tools, et Excellent market-| Clerk, price $2.00, and “Gas and Petroleum 
ing connections, Bdmonds-Metzel Mfg. Co., Chicago. Engines,” by William Robinson, price $ 
Inquiry Ne. 4732.—VYor makers of routing ma.| will give you a great deal of valuable informa 
ehinery, engraviug machinery for metal engraving and ‘ wed 3 
small motor-driven grinding machines | tion on this subject 
Manufacturers of patent articles, dies, metal stamp- | (9212) I. L. says: Thanking you for 
ing, screw machine work, hardware speciatties,machin-| your answer to my previous questions, I be 
ery and tools. Quadrita Manufacturing Company, 8/4. submit some more to you Does an eel 
s ‘ +] Street.‘ Licks | 
South Canal ree ) thave two he s und how many times 
Inautry No. 4.5.4.—For makers of the Sain knit | per minute do en ent Sf mot. fe ther 
ting machinery ‘ 
ny living organism having two or mor earts 
te Send for new and complete catalogue of Scientific " 
* " mad, if so, wha is he eRper number of 
and other Books for sale by Munn &Co., M1 Broadway 
| - > > TY 6 ; ao ¢ 
New York. Free on application beats per second of each Ha chtning any 
| res ! ind, if » what is i What is 
tuquiry Ne. 4734.—For manufacturers of good, | real width, anc = , 
eleap fountain pens. |} the apparent width Does it have any shape, | 
Inquiry Ne. 4735.—For manufacturers of house. | that Is, the cross section of a stroke What 
hold novelties lis the length of an average stroke Of an 
* " ! , ‘ 
Inquiry Ne. 4736.—Por makers of smoking pipes. | extreme one? Of a short one? What is the 
inanivy Re, 47237.—For vmbhreiia makers who | actual mechanical power in lightning That 
make umbrella handles from cherry trees lis, if we transformed the high pressure of an 
nents Ne. 4738,-—For the makers of the Ne! ordinary stroke of lightning down to a low 
(ius Ultra typewriter papers , 
pressur raising, of course, the amperage as 
Ivquiry No. 47239.—For office specialties of all 
kinds. we decreased the voltage, grant that there ts 
. ~urre r, woule . 
*nauiey Ne. 4740.—For makers of hot air bal. | "° [088 of current In transforming, would the 
loons. current that we got have any power to decom 


Teqlury Ne. 4741.—For machinery for making 
cement, 


Inqairy Ne. 4742.—For a eecond hand clay filter 
tug machine for use in factories 


inquiry Ne. 47 13.—For 
wrought teaspoons. 


eases. Sener 4s" dealers in surgeons’ sup- 


makers of brava and 





















































> wo! . P 
What about “the air rushing into the vacuum”! be a trifle richer in cement, and the bricks 
theory? What are the weak points in this| will not be nearly so durable They will, 
theory? Has thunder been known to kil! ducks however, be less expensive. Cement houses are 
or chickens in the shell? Does thunder curdle made by filling in the space between temporary 
or sour milk, and, if so, why? What is the planking, which is constructed so as to form 
largest number of people ever carried !n one a box, with concrete, the width of this box 
day by the B. R. T. railway system On being equal to the desired thickness of the 
what day were they carried? Do you consider walls. After the concrete has set, the tem 
the rcle the equal of any other’ porary woodwork is removed and placed higher 
motorcycle ? Do you consider it the best? up, so that more concrete may be filled in. Two 
Do you consider the automobile a rell- or three feet is added to the walls in this 
able automobile for ordinary usage If a per- way at a time until they are carried to the 
fect vacuum is a perfect non-conductor of desired height Both Rosendale and Portland 
electricity, why can’t an induction coil be in- cements are used for this purpose, but Portland 
sulated by being “jacketed” in a vacuum tube’? cement is much more durable and decidedly 
If silver is 100, what is the electrical con- preferable The proportion for the concrete 
ducting power of glass when heated I have for such houses is substantially the same as 
an indretion coil wound with Nos. 14 and 36 that given above for paving brick The cost 
wire What amperage and voltage should I of these houses usually exceeds that of ordi 
give it? It is a large coil, and I think it was nary frame houses They are, however, more 
made from plans in one of your SurrLeMeENTs. substantial 

. te . +h SUPPLEMEN < 918 how 
+ se ~~" ell me Ne ™ h UPPLI ENT it was, (9215) Cc. D. J. writes: I have read 
woul e to get it t gives ordinarily 1% - 
' k ' ti . , W : h with some interest query 9036, A. W., June 6; 
inch spar Ss radium a metal’ hat is the . . ’ r 
| i . . - . 9086, A. M. W July 11, and 9184, 8S. R., 
numerical radio-activity of radium, polonium, «, on : 
? September 26, regarding the purple coloration 
actinium, and uranium? What is a good book n : 
. Of glass I suppose window glass is the only 
treating of Geissler tubes and of escence . 
See , t lig :' kind referred to, because it is the only kind 
our ‘ ‘ te 8 abou _ I ne } ve o ’ 
™ ‘ , oe . = I have ever seen the discoloration, or color 
exact answers, as any can se No two flashes . " . 
: ? ation as you might call it, in. | am a window 
are necessarily alike rhe distance from the , 
glass worker, and have been for twenty years, 
cloud to the earth, or rather the resistance be een ° . 
' ' ' a ' and have the tradition of several generations 
tweet m, *termines the ntensity 0 t > 

— — e _ . . © before, and faded or discolored glass has always 

flash discharge, and so all the quantities you A 
been the bane of the window-glass industry 
ask for We know nothing at all about the .~. . ' 
There is no known cause, and one known 
ictual mechanical power of lightning We ¥ . . 
1 + / remedy—-that of reannealing it I can show 
may surmise ¢ ut \ re « bas . 
a — — . > DUC there Is no basis you glass made ninety years ago in the Cats 
i tué ne I » su se f as € Tr ’ . ‘ 
= 8 “ a fact for the surmins It has power ilis, using wood fire to melt, and making the 

ough to split tree at o . : , 
enough to split trees, ete . which would re) oiass with sand, slaked lime, and potash made 
quire many horse power. Ball lightning is ad-| pom ashes: one light of glass as clear as the 

tte l ost ft be ¢ 4 ‘ » else 
mitted by nu o be a reality Little else gay made, the other has the coloration. I can 
is known about it Thunder is the Heussion chow you glass made in 1903 in Indiana, with 
of the alr as it closes up after the discharge natural gas; glass made with sand, carbonate 
has taken place We do not know whether it) of soda. sulphate of soda, and raw lime. One 

ille uc ° i is usuall , . 
has killed ducks or not Milk is usually found ' 4, faded, the other not, and this has always 
sour the morning af‘er a thunder storm We! peen the way in high altitudes, in low, in hot 

A » Ie j j i sible 3 e 
cannot explain why As it is impossible to ang cold We ‘have tried all kinds of ex 
produce a perfect vacuum, it is not « periments to overcome this; different kinds of 
how you would put an induction coil into @ ye} Our mix we cannot change much, That is 
perfect vacuum It is still more obscure how practically the same as it has been for years. 
you could carry the wire into the vacuum ft We have dipped our glass in the different 
bring out the discharge of the coil rhe acids without any seeming difference; some 
pecifiec resistance of glass at 20 deg. ¢ 'S' wis fade, and some will not If the Scie 
given by Thompson as 91 followed by 18) qgipre American or any of its correspondents 
ciphers, and at 200 deg. C. as 227 followed ¢ould suggest something to overcome this, it 
by 11 ciphers The resistance for silver is| would be a great boon 
1.492 annealed, and 1.620 hard You can . rs 

. : . (9216) F. H. asks: 1. Kindly let 
change this to silver 100 in each case You . 
do not specify the kind of silver you have in, @ know the operation of a Crookes tube. My 

, , , arsts ing is F , atint ing 
mind, and we leave the calculation for the unde rstanding is that the platinum a rminal 
case in hand to yourself. The coil you have, | ‘* the anode and connected to the positive side 

P > : : > ge ¥ P 4 » meave alt ul 
giving an inch and a half spark, is described| the generator and the - n¢ - “ iminium 
. . . . " : re > gE > 8 > the current 
in the SuPPLEMENT, No. 160, which we furnish | ¢’™inal to the negative side = ene pm 

- “ave as cls » . _ Tt tive the 
for 10 cents. As you desire to get the paper, travels as claimed from the positive to the 
‘ o~gative , 2g | ~g fr the aluminium 
you will find all needed instruction and in hag aig Aare gets ‘y from the alumin! 4 
, to the atinur which acts as a target? . 

formation therein regarding the use of the| ‘® ™® PE oo Se See ee ght 

. >= At . . The platinum terminal is the anode of an 
coll Radium is supposed to be a metal allied , . 7 

- Paar . X-ray tube From the negative terminal or 
to uranium The radio-activity of various . » 4 : 
. cathode the stream of particles proceeds which 
degrees ranges from small powers up to several . 
. bombard the anode and produce the rays. We 
hundred thousand Geissler tubes are not a A 
‘ ‘ do not see that this is connected with the 
specifically treated In any separate book. Any : r ; 
: ‘ direction in which a current flows through a 
good book on electricity gives enough regard- on . > 
a , a conductor rhe streaming is from the cathode 
ing them r'ry Thompson's “Elementary Les-| _. 7 . . , 
* . » rhe current may be in the opposite direction. 
sons,” which we send for $1.40 by mall We “ - 
. . Ilowever, the direction of a current is en 
have no information relating to eels Answers |... . “ as 2 
. A tirely conventional We speak of it as from 
to this and your other questions can be given > . q 
: - {plus to minus Who knows that it is so? 
for a fee of $10 : ; “ 
It is conventional as to shake hands with 

(9213) L. 8S. asks: I have eight car- the right hand, or to call the north pole of a 
bon cylinder cells and use sal-ammoniac solu- magnet plus ® Also the action of the rxil 
tion for lighting a few miniature lamp but iary tube of a Crookes in connection with X 
the lamps are ecnly bright a few minutes.| ray work to adjust the vacuum—how the 
What formula could I use in the carbon! vacuum is raised and lowered, as well as kept 
cylinder cells so the lights should burn bright stationary; what connections are made to the 
for about one-half hour at a_ time A We auxiliary, when to raise and to lower the 
would advise that the sal-ammoniac battery is’) vacuum A. The vacuum of an X-ray tube ts 
not adapted to lighting an electric lamp If lowered by heating the chemical in the auxil 
used constantly it soon falls off in current,| lary tube and driving some of it as a vapor 
as you have observed A steady service wil]! into the larger tube This ts absorbed in, 
soon destroy the battery The Edison-Lalande| and the vacuum rises tefore the tube will 
cell, using about twice as many as of the| work properly the vacuum must be lowered 
Leclanche, will give much better satisfaction, | again The connections are variously made 

‘ , ’ : for different tubes. The maker furnishes the 
(9214) G. A. V. B. says: Can you give! ° : : - , ¢ 
; , ‘ proper directions with his tube 
me any information in regard to making brick 
from cement and sand or cement, sand, ana (9217) Mrs. W. C., who inquires for 
lime How will cost compare with burned’ names and addresses of bell founders, should 
brick, also are they as durable and de-| give us full address, as we only answer queries 
sirable as common clay brick? How much sand! of this nature by mail 
‘e » re re ire rT OO 5 ‘onor “ 
and cement are required per 1, 00 and propor (9218) F-M. W says: Lawrence, 
tion of same? How are cementine houses con : - . 
Mich., is a town of 800 population, and has 
structed, and re they more costly than lum . i: 
; voted lights and water-works A proposition 
ver houses? I understand there are a great|. “ . 
. , . , : has been received of a cold process soline 
many in California, What are the best propor ; , , ' , 
a . . ; plant for gas lighting and heating. What do 
tions for making cement for walis of houses : ; . ak 

: . : P you think of its practicability and expense for 

What kind of cement is generally used for all “ ‘ i 
. , > : this size town? What would be an average 
these different kinds of work—Portland or : . “al 
price for gas per 1,C00 cubic feet in cities? As 
Resendale? <A. In reply to your inquiry re ‘ ‘ 
. > , 4 compared with electricity, what do you think 
earding the making of brick from cement and “ aie » » 
‘ the expense would be? A. The gasoline and air 
and, or from cement, sand, and lime, we Sadie b 
“vapor ga is in general use in country 
would say that, as a rule, the cost of such . wt , » 
4 . houses and in villages There is no objection 
brick will exceed the cost of burned clay brick naan . 
P to its use save the possibility of condensation 
For some purposes, however, such bricks have " ‘ 
7 of the vapor in the pipes in very cold weather, 
been successfully used, especially for pave os . . 
f which is not serious with good management In 

’ _ — . ar Ss not t ) . 7 
ment purposes, where the wear i 0! laying out the pipe work If the company 1s 
hes ‘or sidews vements. i rope . 
heavy For idewalk pavemen if properly responsible, they may guarantee this New 
nade, cement and sand brick are very durable, | heating purposes, coal is the cheaper and 
and a preferable to common ry brick safer to manage Itiuminating gas costs in 
"he . > ° > *ortlanc ‘@ . 

They should be made of the best Portland ce large citles about $1 per 1,000 cubic feet, and 
ment, clean, sharp sand, and finely broken | in small towns from $1.50 to $2 per 1,000 
stone or some other hard and durable material. | wopje foot We advise that the gasolipe sys 
The best proportion of these ingredients will tem is practical and the cheapest for your 
vary sémewhat with the character of the ce town Electrical lighting will be very expen 
ment, sand, and stone A good average pro-| give on a small scale 

portion, however, is one part of cement, three 

‘ ‘4 , v - 

parts of sand, five parts of broken stone If | (9219) B. K. D. asks: 1. Will you 
Rosendale cement is used, the mixture should| please tell me whether the induction on a 


pose water or run a motor to any appreciable 
extent Is there such a thing as “ball 
Nehtning.” and if so, what are the known! 
facts conce ver it Has it, if a reality, been 
produced ally; and, if so, how? Is the/| 
cause of oder known? If so, what is it? 
If not, what is the most probable theory | 
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telephone line that is bracketed to an electric 


light pole, in the following way, would amount 
to anything The electrie wires are tied in 


on glass insulators, and 10 feet down a tele 


phone line (running at right angles to electric 66 ° 
wires) is tied in on glass insulators A. If ee ro 
the current flowing in the electric light line Ine ear 


is alternating, we should expect to hear a 


buzzing sound in the telephones connected to 
the same posts, even though the telephone 


4 e , 
wires are 10 feet away Induction will act 
through greater digtances than that, 2. Some 
one said that more or less current leaked across 
the glass Is that so when the voltage Is 
2,200 A. There is more or less leakage EWIS FRICKE is a nine-year-old Indiana boy 


who makes money each week by selling Tue 

SATURDAY EVENING Post, He recently wrote 
to the publishers: ‘‘ There are three big concerns 
here employing thousands of people. I went to the 
superintendent of the largest one and asked whether 
he ever let boys sell things there. He said,‘ No.’ I 
told him I was sorry, and asked him to take a copy 
with my compliments, The next week I went back 
and asked him how he liked it. He said, ‘ Bully! I 
guess you can leave it here each week.’ Then I 
said, ‘I am working for a prize; don’t you think vou 
can let me go through the works at the noon hour?’ 
He said, ‘ Well, I guess it isa good thing for the men 
—go ahead.’ | got more than 50 reguiar customers. 


across glass insulators with high voltages In 
wet weather there Is often considerable leak 
age. 

(9220) P. G, W. asks: 1. Why is it 


that ice, with salt, freezes cream more quickly 





than ice alone A. The action of a freezing 
mixture of salt and ice is due to the fact that 
salt is dissolved yery readily in water, and 
liquefies ice very rapidly Now, ice cannot 
melt without it gets heat from some other 
matter, any more than iron can The freezer 
is arranged so that the heat which melts the 
ice is taken from the cream, and the cream 


is frozen, That is the action of freezing ice Then I went to the next place and by working the 
cream. 2. Would a thermometer register lower same plan got 40 more, 
in this combination than in ice alone? A ‘At the third place the gentleman looked at THe 


Post and said, in a sort of ‘ chesty’ way, ‘1 am not 
sure that this is the highest form of literature.’ I 
said: ‘I am not, either, but I guess it's a heap better 
than anything published in this vicinity.’ Another 
gentleman who was there laughed very loud, and 
both bought copies. The next week he introduced 
me to the head of one of the departments as ‘ Mr. 
Fricke, the personal representative of Benjamin 
Franklin,’ and told him to help me along, and 1 got 
another lot of customers. 

“T expect to get through the High School when I 
am sixteen, and I am going to earn enough money 
through this plan to go to college. 1 have already 
got quite a lot saved up.”’ 


The temperature of ice melting in the air is 
32 deg. Fahr With a mixture of salt and ice 
in the proportions of 2 of ice to 1 of salt, 
a temperature of 0 deg. Fabhr. can be pro 
duced. It was in this way, it is said, that the 
zero of the Fahrenheit scale was fixed 
(9221) W.R.C. asks: Will a person 
standing on platform seales on an _ elevator 
register more than his pbormal weight when 
elevator is ascending and less when elevator 
is descending? A. A person would register 
more than his weight in the case stated while 
the elevator was accelerated, that is, caining 





speed in ascending When the speed became 

em, o hs ae wens five od A ste ANY BOY willing to do a few hours’ work on Fridays and Satur- 
weight. n descending, re scales would regis 

ter lees than thelcorsext welabt ellie It was days can earn money by this plan. More than 6000 boys do so 
gaining speed, and show correct weight while each week. Some make $15.00 a week. You can start at once. 


it was moving at a uniform speed 


If you will try it write and we will send next week’s supply of ten. copies without charge, to be sold for 
five cents each, and everything necessary to start at once, including a booklet showing photographs and 
describing methods of our most successful boy agents. 


(9222) C. A. P. asks: 1. Is there such 
a power as suction? A. In the ordinary use 
of language there is such a power as suction 
combi prot Gn ae ae a $ 300 00 IN EXTRA CASH PRIZES NEXT MONTH AMONG 
or other gas in the alt pump, or the presence * OUR BOYS JUST AS AN EXTRA INCENTIVE, 
of the atmosphere in the suction water pump 


but still, the use of the term supposes some THE CURTIS PUBLISHING COMPANY, 481 ARCH ST., PHILADELPHIA, PA. 


thing to which the term corresponds, To argue 





that there is no force of suction is to play 








with words 2. What causes an induction 

motor to change its direction of rotation wheu , 

any two of its terminals are reversed? Please NEW BOOKS, ETC. | and A. L. Mellandy, M.Sc. Man-!bints and suggestions, which will serve to 
give me names of books which treat these two} Recent RESEARCHES ON THE Voice, By} chester, England: Technical Pub- somiet those who have not had the advantage 
subjects fully. A. It is only true of a three-| Prof. E. W. Scripture. Reprint from lishing Company, Ltd. 1908. 1emne. of careful training m that direction. 

phase motor that it can be reversed by trans the Medical Record, February 28, Pp. 200, 64 illustrations. Price $2. Home MECHANICS oR AMATEURS. BY 
posing the supply connections to any two/| 1903. The topic is admirably discussed by the George M. Hopkins. New York: 
terminals of the motor. In the case of a} authors. and in addition to the subject of the Munn & Co. 1903. 12mo. Pp. 370, 


| A Recorp oF THE MELODY oF THE LorD’s 


phase, four-wire stor, the connections . resis . , mships, the sub- 208 7 ne 
two-pha ur-wit motor 1 «co | PRAYER By Edward Wheeler Scrip- resistance and power of stea ps. 326 engravings. Price $1.50 postpaid. 


‘ ~ » fou of ships has also been dealt ‘ 7 
ture. Reprinted from Die Neuern | ?** o Oe ee This valuable work will prove of interest 
3 with very fully, because of its important in- “ ‘ : 
i 7 i +} Sprachen. ’ wind to all who are desirous of obtaining a knowl 

that the direction of the rotation of the field} @uence on the actual resistance of sea-going 
: , | Prof. Scripture has i i resti edge of the mechanical art It deals with 

must be reversed to reverse the direction of rof, Scripture has made a most interesting ships The book describes the latest experi- a 
f : is “ | psychological study of the words of Pat ond the subject in a most comprehensive manner, 
rotation of the rotary part Sheldon’s “Alter psychological study of the words of the Lord’s| mental apparatus, and cannot help but prove and gh gubdece of “Guichaantek ‘dees 
: % : — raver ' P meenr » ‘ ‘ aders oO cxperime clenve 

ating Current Machines. rice, $2.50, treats| Prayer by means of recording instruments. It . » value to marine de- ’ , 

ae & ; of the greatest possible val know that the late Geerge M. Hopkins’ treat 


of either one of the phases may be transposed, 
Lat not any two terminals The reason is 


the induction motor very fully. | wee Snenl See 90 Sees See lnteresied| signers and shipbuilders. ment of subjects was most Incid, and the 

(9223) O. N. P. asks: Would you] is ” nti Tue Worwtp’s COMMERCE AND AMERICAN] present volume is no exception to this rule. 
kindly answer me in your paper the following ELE weap caw 8 Mant AL DIAGRAMS. By INDUSTRIES. Graphically IMustrated!] The book begins with an easily-conetructed 
questions? 1. A and B being two points on E. W. Smith. . Philadelphia: Phila- by 86 Charts. Prepared by John C.|/ wood lathe and instruetions for using the 
a seashore with 180 sea miles between them, deiphia Book Company. 1902. 18mo Macfarlane, A.M. Philadelphia: The| same. Then follow Woodworking on « Lathe; 
can I establish a wireless telegraphic com- | Pp. 79. Philadelphia Commercial Museum.| Work Bench and Tools for Woodwork; Whit- 
munication between A and B without inter This little book of diagrams will prove very 1903. 8vo. Pp. 112. Price 50 cents.| tling; The Different Shapes of Saw Teeth and 
mediary stations? A. It is entirely possible to| Useful to the beginner in electricity, and will| ‘The graphic method shows more clearly than| the Way They Cut; and Wood Carving, ‘The 


be specially useful to locksmiths and others} statistics alone could do what proportion of| Second Part of the volume deals with House 
who have occasion to do small electrical re-| the world’s trade belongs to each of the prin-| hold Ornaments, and describes how to make 
pairs cipal nations, and the relative importance | Home-made Grills and Gratings; Wall Orna- 
from a manufacturing standpoint of the lead-| ments; Pseudo-Ceramies; Stained Glass and 


send by wireless telegraph to a distance of 
180 sea miles. Mr. Marconi has sent messages 
from the sea to northern Europe across the 
British Isles, the North Sea, and then more) Twrerve PLATES ON ProJECTION DRAWING. 


land 2. If intermediary stations are neces By Oswald Gueth. M. E. New York:| ing cities of the United States. It is a most] Objects of Wire Cloth; A Japanese Portlere; 
sary, how many?’ A. No intermediate sta- Spon & Chamberlain. 1903. Small| useful pamphlet, and is most admirably com- Repoussé ; Making of Bas-Rellefs; Ornamental 


7 piled. Iron Work for Amateurs; Some Things in 


tions are necessary if the transmitting and re quarto, 12 plates. Price 75 cents. 
Wire; Some Things in Burnished Brass; and 





ceiving apparatus be sufficiently powerful and The ion, Te a ‘ Rae Pen : pes RSS 
delicate. ° What would be the electromotive Plan lly yes ee Rad —— ENGINEERING hemes penn ra basen the Forming of Plaster Objects The Third 
force necessary at A and B to operate the/;. .minently qualified to deal with the ‘prob 9 comma eng . vor’ " ane | Part deals with Metal Working, and begins 
wireless telegraph? A. We are not able to/| loose proposed Gonzenbach. ‘ ew ork. WiC pay with the Sawing of Metais. Then follow Sol 
give a definite statement as to the electromo : . Publishing Company. 1903. VO./ dering, Grinding, and Polishing; Silver Work ; 
tive force required. 4. What would be the| L’Am Liquipe—Sa Propucrion, Ses Pro-| Pp. 71. Price $1. Instructions about Drills and Drilling. Then 
height of the antenne? A. Poles of 100 to PRIETIES. Ses APpPLIcATIONS, Par | The electrical engineer is often handicapped} comes hints concerning Centering and Steady 
250 feet have been used. It is now claimed Georges Claude. Preface de M. d’Ar-| when he starts to lay out an electric railway.| ing; Chucking: Metal Turning; Chasing and 
that recent discoveries have rendered such tall sonval. Paris: Vv. Ch. Dunod, Edi-| The investment is heavy, and no mistakes can} Knurling; Rotary (Cutters; An Bastly-made 
poles unnecessary. Of that we have no definite teur. 1903 8vo. Pp. 125. Price 70| be tolerated. The present volume is intended] Slide Rest; Index Plates; Gear Cutting; 
knowledge cents, to show the way in which certain conditions| Hints on Model Mak’ng and Metal Spinning 


were to be met in a certain case, together with| The Fourth Part is devoted to the subject of 
. y ‘ da- mngine: re) » The F , 

state in Notes and Queries just where the| 4d curious experiments with liquid air. It the reasons which led e > e ere Model Engines acc )ollers, The bay Part 

wrth magnetic pole Is located? If near Hud-| 18 illustrated by engravings taken directly from tions and plans submitted. It is believed that] considers the sutject of i.ome-made Meteoro 

aor EG ee ae by the aid of this book economies can be ef-| logical Instruments. The Sixth Part describes 


(9224) E. A. J. asks: Will you kindly This interesting volume details some new 





son Bay, is it one point? Or does it encircte| the experiments. fected which will diminish the total investment] Telescopes and Microscopes cad How to Make 
the globe? If it encircles the globe, how does| tow ~o Burp a LAUNCH FRoM PLANS.| per mile of track, and also the operating ex-|and Choose Them. The Seventh and last 
the nesdie act when north of that circle? If| By Charles G. Davis. New York:|penses per car mile. The author warns the/ part is devoted exclusively to Blectricity, and 
one point, how does the needle act when east, | Forest and Stream Publishing Com-| electrical engineer not to put a young com-| the subjects are Batteries; An Electric Chime: 
west, or north of that point? Does the Merth/ pany. N. D 16mo. Pp. 159, plates.| pany under the financial burden of an ele-| Wiectrical Cabinet; A Simple lectric Motor; 
Star have any ettenstive influence on the/ Price $1.50. vated equipment and country road income and a number of other easily-constructed mo- 
was located very nearly in 1881 by Ross on the | found in building one’s own boat by one’s own cal Suggestions for Young Mechanics tire of = nant wR “ Pt andy or 
island of Boothia Felix, An expedition ia|#bor and skill. This book will help, the New York: David Williams Com-| Printing Telegraph and th ph ot 

author hopes, to make the way a little smoother pany. 1903. 16mo. Pp. 28. Price book is one which will commend itself to both 


making the effort to find it again In two or oid and young, and will make en admirable 











: for the amateur than he found it when he trie@ 25 cents. 
ree > rs ore ) ‘0 - . . 

= po The ged pte ge payed to build bis first boat. The instructions are) woe it may be argued that facility in} ©Dri*tmas +p sae 

of it a magnetic needle will point toward it,| Common sense, and the plans and details are} roading drawings is best acquired by becoming} PorTLAND CeMENT SIDEWAL - Consrrve- 
On it all directions are south. On the pole | lear and concise. With the aid of this book! jponeient in the “practice of architectural Tion. Based Upon the Exvertence 
there is but one point of the compass That | W° see no reason why any amateur should not! qrarting, which offers the student an insight of Many Swecessful Contractors. 
is south. Around {t, It Is north in any direc.| ¢ able to make @ satisfactory launch into the preparation and reading of draw- Compiled by B. D. Peery. Chicago: 
tion The North Star does not affect the} THe RESISTANCE AND Power Or STEAM-| ings, there are, nevertheless, in the articles} - Cement and Enwineeringe News. 
earth’s magnetism. suirs. By W. H. Atherton, M.8c.,| reprinted in this little book, many valuable 16mo. Pp. 27. Price 50 cents, 
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Mar or tHe Rerusin 
Short Description 
its Geographical Features and 
sources Compiled, edited, and is-| 
sued by Edouardo Higginson, Consul | 
of Peru, Southampton, England 

SoragR ELecraic AND SuN/| 

HABITATION By Alexander Young 

Laporte, Ind Cc. B&B. Cochrane &| 

Co. 1903. 18mo. Pp. 132 Price $1.| 

NUTZBARMACHUNG bes FaReten Srick- 

sTorres per Lurr ruer LANDWIRTH 

SCHAFT UND INDUSTRIE Von Dr 

Adolph Frank, Charlottenburg. Vor 

trag gehalten auf dem V._ Interna- 

tionalen Congress fiir angewandte 

Chemie zu Berlin am 3. Juni 1903 

ENTWICKLUNG ber DeurscHen Mo- 

SAIKINDUSTRIE Vortrag gehaiten im 


DISTRIBUTION 


Die 


Diz 





Verein zur Beférderung des Gewerb- 
fleisses am 4 Mai 1903 Von Dr 
Adolph Frank Sonderabdruck aus 

den Verhandlungen des Vereins zur 
Beférderung des Gewerbfleisses. Ber 

lin Druck von Leonhard Simion. | ,"'ss 
1903. Pp. 9 








Poot and 
Power 
Serew Cutting 


Lathes 


re Toots SUPPLIES 


STIAN LATHE 


ve oy ADVICE : 


n't get more out of » measure than ts put in it 








@ belt unless the best leather and the highest «kil! 
were put in it at the making. 


a. Schieren Beiting 


and know que 





what you will get for your money 








Surprises in engineering are unpleassnt and 
costly 
Send for Belting Book and Leatherine Literature 
CHAS, A. SCHIEREN & co. 
Mt. Prrreees i Avy 
ope tlhe “Third St. 
2 Lincoln St. Dexver oth St. 
Hameune ; Pickhuben 4. 


R. A. Hervey, » 1 for Australasia, 
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Clarence St., Svowey, AveTmaLia, 








INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 20, 1903, 


AND BACH BEARING THAT DATE 





SAVE “+ YOUR FUEL 







is now Fully Guaran- 
% asted u teed. 
chimney. Our > eae 
Btove-pipe Beck ict en 
radiator insures —_ beating 
fuel at rice for 1 bomes 
years, HESTER *RADIATOR co., 
76 Furnace St., _ Rochester, N. Y. 





[See note at end of list about copies of these patents. | 





Accumulator, W. K. L. Dickson 











THE 2% H.P. WEBER JUNIOR PUMPER 


has ‘a capacity of 50g 









allons 









Corn husker and shredder, G. W. Witt 

Corner staying machine, W. F. Morse 

Corset, MeGraw.. er 

Cream separator and churn, J. Klein 

Crop petnaring and loading machine, J A 
low .. °* 

Crushing rolls, w G Dodd 

Cultivater, J. H. Elward 


Cultivator drag bar adjusting device, J. A 


Smethers 














| 


: - THI 67 feet. Equals 30 | 9 pumping water ail com 
Acid, making acetic, J. G. & A. Behrens, Jr. 741 plete — to attach to pamp. Uses gase 
Alr and ges mixer, F. J. Moehn 741 line in proportion to water putnped. Weig 
Alkaline salts, electrolytic decomposition of, 800 Ibe. Engine speed 275 revolutions 
M. Wikdermano Mtg agen gel meted gy or 
ple, safe and economical.  (utaice 
Amusement wheel, F. T. Harlan mensions, 9 ft. long, 3 ft. wide 
Antikicking device and shield, ( Jacobeon high. Capacity, 2% gallons per 
Apron, EB. W Petersen minute 250) feet 
Armature for electric motors and generators, feber Gas and 
f D. Kaight 741,676 | Gasoline Engine Co., 
Automatic ewitch, M. D. Van Why 741.744! . © Bex 11l4da, Kansas City, Mo. 
Axle lubricetor, car, P. T. Langdon 742,041 | ‘ . ton 1 TTT 
Axle op shaft maker, 0. Sovetius 742,077 | It’s \ Hol SEHOLD NK ESSTTY 
= BI a re VE Se eager - Coulter ener The bealth of the family depends | 
Ballot box M L. Cr ’ ee | upon the purity of the drinking 
~ o ‘ am 742,000) water supply. All germs are easily 
ey G. B. Titeomb 742,101 eliminated by the simple use of a 
fark from loge, machine for removing, W 
W. & F. N. Trevor . 741.854 BERKEFELD FILTER 
Bean separating wachine, B. Burnett, et al. 741,906 the water passing throush Intusorial | 
Rearing, fluid, J. F Cooley 741,028 Earth which retains ali germs and every 
Heater adjusting or regulating device, A atom of solid matter. Cireulars free 
Castetin 742,112 BERKEFELD FILTER ©O., 
Rechive comb frame. J. W. Brown 741 764 | 4 Cedar Street, New Vork. 
Reet-reet cutter, sulky, T. J. Hubbell 741,704 8 
Belt, driving, G. J. Booth 741,908 
Bicycle mud guard, W. Beckwith 741,907 
Hinder, temporary, Peugeot & Shoemaker 741.710 
~~ king box foot rest, L. BE. Tueker 742,138 | FOR LIGHT WORK. 
Block. See Building biock Has These Great Advantages: 
Kotler, Carnes & arley 741,885 | 7 sper anged to 1400 withent 
Roller fue joints, flue expander for expand topping wer apt a aduated 
ing, Donehower & Chilson 741,606 vive the «ma argest drttis 
Holler setting or casing, water tube. J witht ul econ and great 
Cowan 741,629 | Yims drill om Fon t# Sex “0 
font or shoe instep supporter, G. N. Phelps, 741,826 WwW. F. & JN@,. BARNES C@., 


Bot the A A 
Bottle 


soache ili 
non-refillable, Kindig & Spicer 


741,879 



































Established 1*7 


uby Street, - - Reckford, Ill. 



































Bottle, aiphon, J. G. Henrich > 
Brake appliance, fuld. pressure, A. G. Tur | MACHINES FOR ROLLING 
lay 3 
Brickh-drying floor, H. W. Croft Ss REW 
firick tile, D. W. Andersen 
Brumin from brine, extracting, H. H. Dow TH READS. 
firash attachment, J Spence wean § 
Brosh, rotary, F. G. farnham Any size up to 1 Gamers r, 3 
Hrush, tooth, Ryder & Reynolds long. Four sizes of machines, 
Ruckle, B. J. Kraetzer ge” Send for Catalogue 
Bullding block and wall, ! BE. Kidder ad 
Rullding blocks, kindergarten, BE. B. Wood BLAKE & JOHNSON, 
won P. 0. Box 7 Waterbury, Conn. 
Burglar alarm, electric, B. F. Schubert * a 
Bushing and bung, bung, 8. Schlangen 
Rutten of hook, collar, J. W. Tinech 
Cabinet, wall, J.. M. Deeker 
Calculating machine H. fF Goldberg 
Calendar, F. ¢ W. Stetler, reissue 
Camera, H. G. Mutachler 
Camera adjustable focusing stop, A. Mutsch 
“er 
Camera back, ( BE. Hutchings 
Can-flling apparatus, W. B. Hodges 
Can heading machine, A. P. Wolfe 741,860 
Can-making machine, W. D. Brooks 711,620 AP, ROPE 
Candelabrum, X. B. Konkel 742,089 DERICK & BASCOM ROPE A 
Cane and umbrella or parasol, combined 
K renberg 741,678 - * 
Capstan, electric, Baldwin & Sundh 741,996 | pao any and Yacht Builders shou.a 
Car attachment for shipping hogs in hot 
weather, stock, M, C, Beck 741, B. F. BARNES MACHINE TOOLS 
Car brake, Brown & Moon 741 | before placing orders. The Tool here 
Car coupling, J, Kelso 741, illustrated is ur %-inch Drill, and we 
Car deor fastening, F. C. Anderson 742, aave many other sizes to make a very 
Car heater, electric Be. M. Herr 741,082 oon nlete ine oasns sae latest 
he 7" rate » 7 77 le s nlerestec 1 e - 
Y ~ oe on - . , P “MeKochnis 142,080 | Tools for reducing costs of production 
. 741 9 let us tel! you what we have. 
far underframe railway, H. R. Kelthley 741 
Cara, loading, 8. K. Smith 741, B. F. Barnes Company 
Carbureter regulator, explosive engine, } Rockford, Il. 
firouvelle & Arquembourg 741,962 | 
Cartiage, eableway, J. G. Crowdes 741,633! GASOLINE AUTOMOBILES. — VALU 
Catriage, chilis, £. 8. Tillinghast 742,100 | anile illustrated articles on the above subject containing 
artis, playing, J. W. Tavenner 741,984 many details of the motors and xe ap lcies, are contained 
Cash register, indicator and recorder, J in SUPPLEMENT Noa. » 1% 1295 and 1311 
Vfeit Price 10 cents each. For sale ? » rs. & Co, and all 
Casting paratus, metal, A. M. Acklin newsdealers 
Casting metals, A. M. Acklin THE MIET & WEISS 
Gecsrtiapal cectinn’ F. ‘pesiangeet ee) KEROSENE 
Chain for conveyors, elevators, etc i & o@ Ht and GAS. ENGINE 
Swegie Gand tox burns K t KOSEN : 
safer 
Chair See Convertible chair Catalogue. simp Ne 
Chair foot reat, ¢ F. Mundy 741,002 fer ee 
Chatelaine pin, N. F. Valentine 742.087 — ey ee 
Cheek or the like, bank, 8. W. Finch 741,900 a | gna ty 
Chuck, nipple, B. Borden 741,054 all pow » 
Churn, C. 8. Fitshagh 742,017 mage 
Chern and egg beater, C. Truelsen 741, O46) Le > 
Chute, cor . G. F. Conner 741,770 Abe! 7 
Ctreutt controller A. Langen 741,804 at A 
Olay articles, delivery table for green, W ™ eros eS ~ 
R. Waggoner 742, 10% . hs we Bog pe ee egg 
Clock winding reminder, J. C. Fisher 741,647 | Prsttion, Imm". Gold Medal, Charleston, 5. « ayers : 
Clothes stick, H. Sarasin 741,088 . 
Clutch, magnetic, C. 1. Bert 741,805 
Coating for metal structures, antifouling, | 
G, D. Coleman -. Tal 760) 
foek, cage, A. W. Cadman 742,002 
Coke conveyer, bot, M. Graham 741,657 | 
Coke drawer, W. Kearns 742,087 | 
Coloring matter, disazo, Schleicher & Dorrer. 741,086 
Concentrator, KE. mts... eet . 741,725 
Convertible chair, W. D. & F./N. Russell. 742,060 
Copy holder, Derham & Peek hips 741,804 
Corn-beading attachment, t Williams 
& Arrampith ... : oe -o» T4001 























Currency holder, F. EB. Walker 

Curtain draping device, BE. J. Cook 

Curtain fixture, H. W. Fosnangh 

Cutter bar lining device, J. Geiger 

I transfer, B. Walker 

Kyle & Baum 

Dental dam, H. Craigie 

Denture, artificial, G. J. Davison 

Desk, office, R. Huddleston 

Disk cutter, J. Brooks 

Display stand, Hexom & Houx 

Dock, floating, 0. H. Ehlers 

Door check and fastener, Kalb & Berg 

Door check and lock, combined, Kalb & Ber 
ger e . 

Draft evener, LB. Firebaugh 

Draft evener, ©. La Dow 

Draft regulator, automatic forced, H k 
Parson 

Draft rigging, Williamson & Pries 

Drawer guide, J. Schaad 

Drying apparatus, M. M. Graves 

Dynamos, inclosing casing for the driving 
gear of car, P. Kennedy 

Electric generators, direct and alternating 
current reverse mechanism for, O. Hig 
gins 

Electric heater, | b Porte 

Blectric machine brush holder, dynam M 
EK. Thompson 

Electric switch, push button, W ‘ lre 
goning 

Blectric time controller, F. W. Schneider 

Electrical controlling spparatus, Db 
Ihider 

Electroplating apparatus, ( 1 Pratt 

Elevating or hoisting apparatus, Mack: «& 
Cameron 

Elevator, fF D. Potter 

Embossing machine, J. Kirschbaum 

Embryotractor, W A. Hill 

Engine See Explosive engine 

Engine ofl injector, gas, R. P. Thompson 

Engine reversing apparatus, steam, ( 
Saylor 

Engine sparker, gas, J A. MeGee 

Engine speed regulator kerosene il, I ‘ 
Hirsch 

Engine vaporizer, bydrocarbon, \V J Em 
ery 

Engines, constant level liquid hydrocarbon 
vaporizers for oil, ¢ M. Mohler 

Engraved plate wiper, F. EB. Blaisdell 

Exercising device ( Hernsheim 

Expansion bolt N H. Steward 

Explosive engine Ww J Wright 

Explosive motor, H. Spuhl 

Extension table ll Johnson 

Extension table, G. ¢ Calentine 

Eyeglass nose clip, F. G. Schmidt 

Eyeglasses, H. E. Bonschur 

Fabric marking apparatus, D. Andersor 

Fabrics, machine for shaking out and open 
ing textile D. Welsh 

Farm gate S. Purvine 

Felly compressing and boring machine a 
\ Ensign 

Fenee, Hi Frey 

Fence post, W R. Bordner 

Fenee, wire, J Kaufman 

Fertilizer distributer, 4 Neese 

File and index, paper, 7 J. Johnson 

Finger nail trimmer, J. Petrelli 

Firearm safety lock, M. V. B. Allen 

Fireproof construction, ¢ H. Scammell 

Fireproof partitions, constructing, I n & 
Serk " 

Fireproof rolling partition Ww Me Work 
mab 

Fishhook, ¢ P. Krus 

Fishhook, Henderson & Edgar 

Fishhook holder, E. W. Kurtz, Sr 

Fishing reei, J. Vom Hofe 

Flask clamp, I. R. & L. A. Brow 

Flatiros gas heated, G. M. Spangler 

Floor . hardwood, O. B. Tayk 

Flour process and apparatus, EB. F. Clark 

Fluid controlling mechanism, J. A. Tilder 

Fluid pressure engine, M Forney 

Flush tank supply system, J. W. Nethery 

Fly catcher, liqnid, R. Schmidt 

Folding chair, H. Stiggleman 

Fruit sorting and distributing apparatus, 
¢. Rayburn 

Fuel for heating railway freight cars 
warehouses, et« R. J.. Shimper 

Furnace, ( J. Monfort 

Furnace ash pit, locomotive, H. EB. Parson 

Furnace combustion regulator, locomotive, 
H. E. Parson 

Fuses of cartridges, ete means for set 
ting the time, C. Rostel 

Game apparatus, R. H. Smith 

‘Fame counter, E. Sommers 

Gas engine, Thompson & Koeb 

Gas fixture fitting, incandescent, J. Hutchin 
son 

Gas generator, acetylene, G. H. Davis 

(jas lighting apparatus, automatic B. W 
Harris 

Gasoline engine, O. E. Pehrsson 

Gear, variable speed, R. P. B. Green 

Gear, with adjustable stroke, reversible, 0 
Caracciola 

Gears, shaft connecting device for change 
A. M. Harrison 

Gearing, € Haase, Jr 

Gelatin manufacturing vegetable 4 I 
Martir 

Glass batch, handling, A M Acklin 

Glass, manufacturing, J. Hirst 

Glass manufacturing apparatus, J. Hirst 

Glass tube contracting machine WwW N 
Packer 

Goggle, strabismus, J. E. Stierle 

Golf club, W. ¢ Carnegie 

Governing valve gear for explosive and in 
ternal combustion engines, F. M. Rites 

Grading machine, road, H. K. Clemons 

Grain separator E. B. Millard 

Grain sorter or separater, F. L. Block 

Grain steaming apparatus, P. Provost 

Graphic processes, developing, recording or 
transmitting, G. B. Rossman 

Grater, vegetable, F. I Fahrenholz 

Grinder, knife, J. W. Latimer 

Grinding or polishing machine, automatic 
A. H. Hatfield 

Growth, regulating, E. E. Risien 

Grubbing machine, sage brush, A. Rowan 

Gun sight, W. I Marbie 

Hair confiner A. B. Wood 

Halter. G N Barcus 

Harvester, L. Spencer 

Harvester or mower sickle knife, J. W 
Evans 

Harvesting machine, sidehill, D. Best 

Hay press, J. L. Orr 

Head or searchlight reflector, H. H. Tay 
lor 

Headlight signaling apparatus, locomotive 
W. 8. Blackburn 

Headlights, gas jet holder attachment for 
lampe of locomotives, E. B. Stoner 

Heat regulator Aldrich & Grange 

Heater. See 

Heddle bars ports, clamping device 
for, H. W. Jordan.......csscssesesees 





(OContenued on page 317.) 
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Dueber-Hampden Solid 
Gold Watch Cases 


are not only handsomer and more dur- 
able, but stronger and better than any 
pain or combination of metals can be. 


— 


ACCURATE -TO ho! 


These are 


Trade Marks 


741,674 ye orde 
741,046 
741,800 
742,128 - 
741,048 | Wa 
4 : are made in our factories, the most complete 





watch factories in the world. e make the 
entire watch, both movement and case, and 
guarantee them. 


| 21 jewels, 
7 KK } 4; 74 « 17 jewels 
Ly 665 For Men 
741,92 


9? Smallest, daintiest 


“The 400 


741,945 Women's watch 
741,853 Send for free book “Guide to Watch Buyers.” 
741,723 


Dueber-Hampden Watch Works 
56 South Street, Canton, Ohic 

































<~ OUR ROTARY MEASURE 


Measures like magic. A useful time- 
saver for everybody. isa cutting speed 
indicator for machine tools as well as an 
adding device for estimators. Measures 
curves, curved or flat surfaces 
around corners, etc., 
Positively accurate and simplicity itseit 
Price $1.75. Your money back if not 
the fastest and mos’ practical all around 
measure you ever saw. Illustrated cir- 
cular for the asking. 
STECKENREITER MFG. ©0., 
Lake Street, Vesk 4, Chicago, HL. 


Valuable Books 


7s 


The Progress of Invention 
In the Nineteenth Century 


By EDWARD W. BYRN 


A 
fare Octavo 

00 INustrations. Price 83.00 
by Mail, Postpaid. Half Red 
More °o, Gilt Top $4.00, 
THE most wmportant book 
ever published on invention 
and discovery. It is as read- 


96 


M 
480 Pa es. 









741,928 | able as a novel, being written 
in popular sty le 
741,728 The book gives a most com- 
741,812 prehensive and coherent ac- 
742.129 | count of the proavese which 
wa ae distinguishes this as the “gold 
«49 19, @0 age of invention,” result- 
742,130 | ing in industrial and commer- 
cial development which is 
741,836 without precedent. A chrono 
741.846 logical calendar of the leading 
742 inventions is one of the most 
741 985 important features of the 
. ” | pook, enabling the reader to 
- _ | refer at a glance to important 
741.967 inventions and discoveries of 
741,771 any particular year. The book 
is printed with large type, on 
742.024 tine paper, and is elaborately 
741.824 iliustrated by 300 engravings 
- i904 #2d ts attractively bound. 
7 
741.624 
TWENTY-THIRD EDITION 
741,789 
rico EXPERIMENTAL SCIENCE. 

















i: By GEORGE Il. HOPKINS 

a! Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100 
4 Pages. %0 lilustrations, ( loth Bound, Postpaid, 
742,028 #5.00. Half Morocco, Postpaid, $7.00. ‘Or 

Volumes Sold Separately: Cloth $3. 
741, per Volume; Half Morocco, 
742 $4.00 per Volume. 
742,004 EXPERIMENTAL SCIENCE is so well known to 
| many of ou” readers that it is hardly necessary now to 
741 a description of 
pay - is work. Mr. Hopkins 
741,768 aeciced some months 
v41 ago that it would be 
741,61 pecessary to prepare a& 
741,851 new edition of this work 
in order that the man 

742.005 wonderful discoveries 

paagrtonend of modern times might 
741,898 be fally described in its 
741,681 es. Since the last 


edition was a. 
wonderful develop 
ments in AUK. teie- 
raphy, for example, 
ave been m . 
Was necessary. there 
fore, that a good deal of 
new matter should be 
added to the work in 
ee to mae it ther. 
ou ¥Y up-to-date, an¢ 
with this object in view 





some 20 ages have 
been added. On ac 
count of the increased 

742, 150 size of the work, it bas 
been necessary to divide 

741.760 it into two volumes 
handsomely bound in 

2 buckram. 
741,736 
741,610 | G2” Pull descriptive circulars of above books will be snarled 
Sree upon applica teon 
742,120 MUNN cd& 


co., 
Publishers, 36! Broadway, New York. 
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Heel lift cutting machine, N. W. Friis.... 


High temperature 


Hinge, spring, O. M. Chesney 
Hopple, cow, J. H. Miller 
Horseshoe calk, H. R. Fox 
Hose rack, J. F. Muidoon 
Hose supporter, W. ¢ Michael 
Hot air furnace, T. F 
Hot air furnace, F. J 
Hydrocarbon burner, H. P 
Hydrocarbon burner, R. M. Jackson 
Ignition plug, jump spark, J. H. Lehman 
Inenbator hot water heating system, M 
Johnson 

Indicating device, W. R 
Indicating system 


Pioch . 
Roberts 


Thompson. 


furnace, J. T. Shad- 
eer Pee rerer rrr it Tt 





Meinhardt.......... 


M 


ind time beater, W Stan 
- TAl, 
741, 


ley 
Ink, H. H. Spohn 
Insulating fixture, stud . Proudfit 
Insulators to their supports, device for at 


taching, Anderson & Bebler 
Irrigation, water lift for, G. A 
Jail alarm, electric, R. F 
Jar closure, W D. Keefer 
Journal bearing, W r 
Ladder, step, J. A 
Lamp bulbs, blow-off for 

N Packer 
Lamp, incandescent vapor, L 
Lamps, means for the 

descent, W. ¢ 


Crofutt 
Adams 


attachment of ine 
ming 








Lampblack, making A. Sembdner 

Lamp socket, electri W Norden 

Latch, M. Cossey 

Lead, silver, or zine ores, treating, S. Gane 
lin 

Leather stretching machine, F. F. Williams 


aves from their stema, 
arating the 
Whitaker 


lateral portions of, L 


Leg, artificial, C. B. Stone 

Level, spirit, J. Lemle 

Level, spirit, G. L. Davis 

Lid fastener, J. F. Fields .........sc000s- 
[Afting jack, G. Stockamp .............. 
Lifting Jack, J. J. MeFerrin .......... 
Light controller, time, BE. Newman...... 
Linotype machine, P: T. Dodge ........ 


Lock, F. W. Lindgren 
Lock, C E Duggan 
Lock, Nelson & Wood ‘ 
Lock washer, W. C. Matteson 
Locking device for wrenches, 
J. P. Ray 


Locomotive, H. E Parson bic 
Locomotive and exhaust mechanism, F. Oo 
Whealon . 

Loom, filling replenishing, J. Northrop 
Loom, filling replenishing, A. EB. Rhoades 
Loom for weaving short wefts, W. Wattie 
Loom let off mechanism, W. Haynes 
Loom warp step motion, Baker & Kip... 
Mail bex, rural, B. B. Williams .... ‘ 
Mail transportation system, T. W. Russell. . 
Marking instrument, F. Moehle ... 
Mat« a from plates, machine for punc hing, 
E. Williams 
eeanatink device, fluid, A. W. ‘Southey 
Measuring irregular objects, device for, G 


E. Bright 
Merry-go-round. M E Logan 
Metal feed mechanism, F. E 
Metals by the use of chlortn, 

the heavy, J Savelsberg 
Meter, J A. Tilden 
Marble or granite polishing machine hes 

H. J. Higgins ocnewesoes ° 
Mat, G. 8S. Gethen 
Miner's blasting squib, T. R. Je 
Mixer. See Air and gas mixer 
Molding material, P. Murtz 
Motor control, J. D. thider 
Mouse or rat trap, A 


Mower, S. W. Johnson Dopabcopeecs 
Mower attachment L. Clark 

Mowing machine, J. W. Rarnes 
Musical instrument key system, A 


Mustache curler, | lan & Braund 

Necktie holder, J I Page 

Non-arcing My H. L. Fritze 

Nozzle, H. B. Sherman 

Numbering machine, A. Nordstrom 

Nut and bolt lock, Owen & Shaw 

Nut lock, J. O'Connor ° 

Nut lock, M. J. Walz 

Nut lock, H. B. Smith 

Nut setting and bolt trimming machine, 
W. Waldorf 

OU burner, A. J. O'Brien 

Oil burner, G. E. Witt 

Oil burner, E. B. Raymond 

Ol distributing apparatus, T. F 


incandescent, W 


Denay rouze 
an 


apparatus for sep 


P 


clamps, etc., 


Vandercook 
extracting 


ad, 


741 
741 
74) 
741 
741 
741 
741 


741 


742, 


742 


742 











,960 
,627 


,921 
741, 
»922 
973 
742,046 
742, 
834 
742, 


684 





626 


783 


062 
119 
083 
009 


734 


098 





i The Youth’s Companion. 


‘957 THE OFFER MADE EVERY FALL TO NEW SUBSCRIBERS INCLUDES AS A GIFT ALL THE REMAINING 


ISSUES OF THE YEAR FROM THE TIME OF SUBSCRIPTION. THESE FREE 
NUMBERS OF THE NEW VOLUME, GIVE THE NEW SUBSCRIBER SEVEN HUNDRED LARGE PAGES OF THE 
BEST READING —INSTRUCTIVE, AMUSING, HELPFUL IN THE FORMING OF CHARACTER. 





ISSUES, WITH THE FIFTY-TWO 


741,716 
- 741,707 
741,859 UG 
rare NEW SUBSCRIPTION OFFER. 
41,001 The New Subscriber who cuts out and sends this slip or the 
bry = name of this Paper at once with $1.75 will receive: 
vont All the issues of The Companion for the remaining weeks of 1903. 
, ree The Double Numbers for Thanksgiving, Christmas and New Year's. 
; The Youth's Companion “Springtime” Calendar for 1904, litho- 
3 graphed in twelve colors and gold 
1,802 Then the fifty-two issues of The Companion for 1904 —a library of 
re the best reading for every member of the family. E127 
742.137 Full Announcement and Sample Copies of the Paper Free. 
741,604 THE YOUTH’S COMPANION, 201 COLUMBUS AVENUE, BOSTON, MASS. 
741,656 
741,968 








Tschofen 7 


J 





White. ... 


Ores, treating refractory, Pohle & Croas 


dale rer? te: 
Organ pneumatic action and coupler, F. 

Campkin . pe 
Ornamenting articles, device for, J. Kirsch- 


baum 
Oven, G Ott i 
Oven, baker's, G. S. Baker 
Oven, baker's, W. D. Muir 
Overflow alarm, W. J. Bishop 
Packaging machine, G. R 
Packing, E. G. Miner 


Packing case for tumblers, bottles, ete., J 
N Hahn ass 

Packing ring, piston, T Officer 

Paper holder, toilet, J. J. Tierney 

Paper making machines water extractor 
for, R. M. Scanlan 

Paper roll support, W \. Wheeler 

Paper weight, receptacle, and pincushic 
combined, 8S. T. Buckham 

Pen, fountain, E. J. Kastner 


Pencil sharpener, 0. B. Welker 


Permutation lock for valises, ete., N. 8 
Emert - cus oneeed 
Pictures, protecting dry color, G. W. Brown 7 


Pipe coupling, automatic, N. F 

Pipe jack, Beard & Stephens 

Plow point, reversible, T. J Hubbell 

Plumb, rule and level, combination fo 
ing, H. F. White 


Popcorn pepper, H. R. Estes 











Ward.....-.++. 


m, 


Niederlander 7 


ld 


Postal boxes, self-closing and changeable 
ease for, P. Schulze 
Postmarking and canceling machine, J 
Freneh - 
Printing on roll paper, apparatus. for, A 
i. Palmer ‘ 
Projectile, H. E Thomas 
Pulley, G. F. Conner 
Pulley for metallic window frames, W. D 
Watson 
Pulley, grip, S. R. Batson 
Pump, G. F. Conner 
Pump, 8& B. Jones niet 
Pump, C. R. Moore eae le 
Pump, ¢. L. Parker é 
Pump, deep-well, H. A. Bower 
Pumping apparatus, C. L. Cushing 
Push batten, E. W. Ham 
cs M. J. Cawley 
Z. B. Webb oS actedeae 40's 
or for heating buildings, D. Sinclair 
Rail, conductor, third, Bailey & Mickey 
tailway, electric, F. W. Rochier 
Railway gate, J. H. EBlward 
Railway rail, G. R. Hoff 
Railway rail joint, J. G. MeMichael 
Railway signel, electric, H 3 
Railway switeh, A. L. Biddy 
Railway switch operating mechanism, G. W 
Fernside 
Railway switch operating mechanism. H. D 
Stelle 


metallic, A. J. Derr 
(Continued on page 318.' 


Railway tie, 





741,884 | jet J for desc ription and price of other styles. 

741.915 NOVELTY KNIFE ©0. 

741.704 426 E. 524 &t., New Yerk City 

741,757 See that Button? 

741, 048 _ ~ 

741,759 

41.808 SPLITDORF: SPARK COILS 
742,022 -* 25 VANDEWATER ST. NY. ~~ 





3 ~ 


741, 


741, 





741 
741, 
741, 
741, 
79 
742.1: 


741, 


741, 
741 


741, 


741 














ELECTRICAL 


Locomotives, Miniatu 


FROM $3.00 UP. Illustrated booklet sent free. 


Largest Man frs Electrical Novelties in the World. 


SCIEN ( 
Provided with dry batteries, perfectly safe and harmless. No liquids or acids used 
Models of Railways, Zeotors. Dynamos, 
re Lamps, 
Thousands of unsolicited testimonials to prove that they are safe, practical, 
durabie, and the most amusing and instructive articles ever invented. 


THE CARLISLE @ FINCH CO. 


233 E. Clifton Ave., CINCINNATI, O. 








Etc. 







PRICES 


















. will iP -B K 
15¢-"2.'sPress-Button Knife 
which a simple apap of the button opens, It locks 
open, cannot close fi Saves the finger 
nails, Has two biades hand-forget from Wardlow’s 
best English steel and is in every respect as good a knife 
ascan be made. Ladies’ and Gentlemen's sizes in Stag, 
| Shell or hee handles, including moisture-proof Cham- 
ois case, securely mailed to any address. Ask for book- 























REVERSING STEAM TURBINE.—PAR-| 


son's recently perfected turbine for boats. Lustrations 
showing details. ‘ ontained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 conte, by mail, from 
this office, and from a:] newsdealers. 








A new foot power that can be applied 
to all light machinery. A kick «tarts 
the machine and an occasional kick 
keeps it going. Send for our Booklet, 


SLOTKIN & PRAGLIN, 
210A Canal St., New York. 





OFFICE, 





vate By J. E. CONANT & CO., Auctioneers 
' LOWELL, . MASS. 


As mortgagees, we shall sell without limit or reserve, to the hichest 
bidders for cash, at Absolute Auction Sale 


The Extensive Aqueduct and 


> 


: “Railroad Contractors’ Equipment 


902 | 


Cubical Mixers, Screening 
| as used in construct! 


— e large Air Compressor Plant, now loca 
-926 | premises and io the stables of ©. L. Piere 
S80 | Cross and 


aos | and Taunton line, of the Taunton division of the N. 
van | N. H. & H.R. R., at Framingham, Massachuset! 
29 | the sale will take place 

LU Me Kiernan horizontal Corliss-Cross com 
R45 d Cross compound air type compressors, 


719 | boilers. he air compres: 


795 | the idea of securing the greatest 
hine Co. 2) b. 'p. 


996] hp eee eattend Gates No. 
aN, % Champion No. 4 Portable stone crusbers. 


044 cubical concrete mixers, 6 rotary screening lants, 28 
x, single gn 


force, diaphragm, rotary, centrifugal, du 
080 Bulldozer pumps, by | Juglas Edson, Vanwie & Fi 
773 «(cerald, Worthington, Myers, Knowles, Cameron, Deane. 
° Bl ks, Carlin and others; 6 


ts, where 


und steam 
in. stroke, 
741,613 ith independenot intercooler and 2 150 h. p. horizontal 
sors are beautiful pieces of 

.781| machinery, designed and built in the best. manner, with 
pe ble economy. 

a17| hey are housed where used, and for a nominal rental 
: can remain cage April 1. 1904. 4 American Road Ma- 
jax portable engines mounted on 25 
portable stone 


viene engines, by Obureh 
| and Humilton; Otto gas engine, small O. & 8. Lawrence 





of Shanahan, Woolfolk & Company 


Including McKiernan Air Somgresecee, Portable Engines, Stone Crushers, 
lants, Aare ag Steam and Cas Engines, 
Boilers, Drills, Horses, Mules, Wagons, Carts 


sections 2, 3,6 and 12 of the Wes- 
pe Aquedart, sc-called, of the Metropolitan Water 

pply System of Massachusets. and, with the exception 
4 t on the 
erece, corner of 
Worcester streets, or opposite the railroad 
634 | station. on the Fitchburg and Boston line and the Lowell 


ana vertical engines, Li rwood akejaton aod bobetin 
nes, Postiey and A ® and 2 . engines 

bo ers; Wh. ht boilers, ‘Ames ibe Co, land 2 
horse sectional ro jers: 66 ft. ervick, complete, 18 steam 
or air drills, by MeKiernan ‘and 8, 
columns and weights, lar Se ot new parts for ia, 7 
. 8. electric firt es, immense quantity | of ime 
pi] pe, from 1 in. to 8 in.; lot of fittings and valves, / Stueb- 
ner steel cars, lot of railroad iron, from 12 to } Ibs. to 
the y j oorapers, skips, shovels, wheelbarrows, picks, 
bars, sledges, crab hoes, ete, etc., 9 excellent horses, 
14 first-class wales oo Sold Hickory and Ames coutrac- 
tor’s dump Carts, 14 Kentucky and Old Hickory contrac- 
tors wagons, 5 follower carts. 2 rupabout waguns. | trap, 
18 sets good cart harness, § sete double team harness, 2 
single driving harnesses, 2 midin~ ses seddies, all office fur- 
niture. housexeep!ng outfit 

The ‘sale will begin 2 ak on at Wes ‘clock in the fore- 
conditions. Te oan will “be = mr exbibition pn aed 
Se te rand 3. uiries of any kind 


the days of Get an 

hould be made abe cins on he ensiloneers. from 
whow a"detal agian ay be 
obtain 


NITED 8ST. a 
viDe er. R GUARANTY MPANY 
{ Baltimore, Maryland, Mortgagcee 





“The Sharer” 








"SHAVING 
STICK 


LLIAM 


Commends itself to travelers 
by land or sea, on account of 
its convenience, compactness, 
luxury and economy. 

ohe. of all drugglate, 
THE J. B. WILLIAMS CO., Glastonbury, Cons. 








University Shoe, 


(Trade- Mark) 





Heaviest oily grain 
her—tan colured, Wa 
ertight coustruction. 

fortabie and nearly 
indestructibie. Send tor 
pamphlet. 
4. P, TWADDELL 
1210-1212 Market Street 
Philadelphia 


A Handy Book 
To Have 


Montgomery & Co.'s Tool Catalogue 


It is iNustrated throughout and de- 
704 pages. 6igx 
4% ins. The latent edition, with dis- 
count sheet by mai) for 2% cents, 
MONTGOMERY 4&4 00 
105 Fulton ®t., New York Oty. 


—_— - 








le li el al al al ll le el el el ll i 


The MEDART ; 


BOAT BUILDING : 
MATERIALS 


bring boat construction within the 
range of amateure, at 6 smal! com 


Yacht, _dasaehes Row Boats. 


stamp for catalog. 
FRED MEDART, 3546 Dekalb St., St. Lowis, Mo. 
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OctToBER 31, 1903. 








Scientific American 








Automobile 
of All Seasons 


This car will give the same excellent service 
in the cold of Winter that it will the fair- 
est day of Summer. Any day a 


wheeled vehicle will go is a good 
day to go out in a Cadillac 


The Cadillac is graceful in 
design, handsome in finish 
and appointments, simple in 
construction, strong and rigid 
in frame work, flexible in gear, 
wonderful in durability. 
range four to thirty milesan hour; 
control absolute. The Cadillac has 
all the desirable features of the cost- 
liest machines, but is only $850 with 
tonneau for four, facing forward. 
Without tonncau, $750—the smart- 


Speed 


est runabout ever built. 


Our freetiiustrated booklet N gives address of 
agency Bearest yous home where th@Uadillae 
may be seen and tried. 


Cadillac Automobile Company 
Member Assn. of Licensed Auto. Mfra, 
Mich. 


Detroit, 





Thomas «a. Zdison 
other successful men be- 
careers at Telegraph 
Why don't you 
or $1.75 we will 
send you a complete 
N. D. outfit with 
book of instructions, 
by express (not pre 
id). Send for cata 
0g of electric appa- 
us, svupplhes and 


Andrew Carnegie, 
and man 
gan their 
Operating, 
learn? 

















novelties. 
J. MH. BoNNeLL & Co., Inc, W Park Piace, New York. 


Typewriter Supplies 


Typewriter 
Ribbons 


Paper 
that can be 
manufactured 


at Lowest 
on the Possible 
Market Prices 


SPECIAL PRICES TO THE TRADE 








H. M. STORMS, 11-13 Vandewater Street, New York 


50 Years’ 
Experience 





Trade Marks, 
Designs, 
Copyrignts, Eto. 


Anrone sending a sketch and Sooetatien may 
quickly ascertain our opinion free whether an 
tnvention is probably tentable. Communidca- 
tions strictly confidential. Handbook on Patents 
le for securing patents. 
Pater:ts taken through MUNN Oo, receive 
Special Notice, without charge, in t 


Scientific American 


Linitam of els poantine jocrmal Verte $88 
cu at a) le LS a 
year, four mouths, SL by al! newsdealers, 


MUNN & CO,2¢: eroesmes. NewYork 


Branch Office GF St. Washington, D.C 















| 
| 


Finest | 
Carbon | 


for weighing, H. 0. Hem 741.4 
Scoop, L. Ernst .......-. ease 741,6 
Sereening machine, G. W. Osburn 741.8% 
Serubbing machine, T. Goasack 741, 
Seal, car, H. Thompson 742, 
Sealing device, automatic envelop, i. Madas 741,805) 
Sealing device, bottle or jar, E. LD. Sehmitt, 

741,843, 7 S44 
*“vaming machine, can double, C. Stecher M2 
Seed stirring mechanism, W. Fetzer O16 
Sewing machine hemmer, A. Laubscher 6x2 
Shade roller spear, W. D. Janes 
Shelf supporter, F. L. Collis 
Shoe, electric, J. 8. Busky, Jr 
Shoestring tip, R. M. Seibel 
Shredding machine, M. F. Williams 
Shuttle guard, A. Aube 
Sickie bar, B. F. Stuart 
Sifter, ash, T. MeGowan 
Sign, revolving, G. W. De Camp 
Signaling, coherer for wireless, T. BE. Clark 
Sink trap, C. EB. Morrison 
Smoke bell, H. B. Butler 
Soap feeding receptacle, liquid, G \ 

Schmidt, Jr 41,981 
Speed changing device, N. Lombard 741,686 
Speed driving mechanism, variable, Herbert 

& Vernon 
Speed regulater, H. B. Warren 
Spinning apparatus, ring, G. 0. Draper 
Spinning spindle, J. CC. Bdadwards 
Spooling machine thread guide, L T 

Houghton 741,666 
Spraying ot ejecting apparatus, oil or liquid, 

BE. Castle asce eee+ 742,113 
Spring See Vehicle spring 
Spring structure, EB Pe ccvece 
Spring wheel, BE. D. Johnson 
Stacker, straw, M. Heineke 
Stamp mill, G. Thomson 
Station indicator, P. P. I. Fyfe 741,051, 7 
Steam boiler, J. W. Eaat 7 
Steam engine, C. E. Van Norman 
Steam engine, compound, J. BE. Sague 
Sterilized substances, closure for vessels 

for, K. Van der Heide 741,989 
Sterilizing apparatus, G. Van Eyck 741,742 
Stone blocks, device for making artificial, 

G. Goodwin eeeene 742,019 
Stove, M. Hertenstein . ‘ 741,79 
Stove, J. Wood 742,108 
Stove, car heating, Grant & Middlebrook 741,658 
Stove, bot blast, H. Lang ‘ 741,680 
Stove lid.lifter, J. F.. Rose . 741,835 
Stove lighting attachment, gas, L. BE. Adama 741,991 
Stovepipe fastener, J. Foraythe 741,648 
Stove, vapor, I. Kinsey 741,913 
Strength testing or punching machine, R. J 

Carson 741,625 
Stud member, J. V. Washburne .. 742,089 
Sugar making, M. H. Miller . .741,689, 742,127 
Sulky, F Rudolph -++» 742,067 
Switch indicating mechanism, snap, C. G. 

Perkins . . 

Tablet, writing, P. B. Bogart e< P 7 
Tailor’s cloth cutter, custom, P. E. Salin 
Tanning, bleaching, scouring, and oiling 

leather, apparatus for continuously, W 

T. Forbes te 
Telegraph, geometric, G. B. Rossman 
Telegraphy, system of wireless, 8. G. Brown 
Telephone substation apparatus, H. F. Far 

well 
Telephone switchboard circuits and appar 

atus, S&S. B. Prentiss 
Telephone system, D. F. Stakes 
Telephone system, central energy, K B 

Miller 
Tentering machine, A. A. Whitley 
Testing machine, T. Olsen he 
Threshing machine, F. T. Parkburst .. 

Ticket of varied value, G. T. Murray 

Ticket, transportation, A A Anderson 

Timber clamp, crosa, W. “Louden 741,808 
Tire armor, pneumatic, EB. ¢ Radick 741,714 
Tire joint closing machine, rubber, F. H | 

Guber 741,788 
Tire remover, H. L. Doane 741,881 
Toaster, C. A. Roseland 741,729 
Tongs, fire, L. MeKinniss 41,816 
Tooth regulating apparatus, J. N. MacDowell 741,687 
Torch, R. Thayer 741,737 
Torpedoes, gyroscople apparatus for steering, | 

F Leavitt 7 
| Toy, BE. A. Sanguinet 7 
Toy, BE. 8. Hale 7 
Toy, H. Johnson ‘ 

Toy, optical, P. D. Smith 7 
Toy or game apparatus, educational, E 

Gates . . eee ee . 741, 
Toy railway rolling stock, A. Schutze 741 
Track fastening, L. Sweeney é 741 
Traction wheel or runner, A. Sell : 741, 
Train signaling and controlling system, H 

0. Westrnark . 741 
Trolley stand, Goodrich & McPherson 741 
Trousers atretcher, 8S. Gasser 741,004 | 
Truck, car, F W. Tored 
Truss, hernial, W. 8. Ries 
Tug hook \ Andersen 
Tunnel boring machinery I. Price 
Turbine, compound steam, W. EB. Shepard 
Turbines, means for improving the efficiency 

oe Dodge R 
Turbines, sunpert for intermediate buckets 

in, A. R. Dodge . esse T4177 
Typewriting machine, EB. Thurey 741,739 
Umbrella, Myers & Jacoby 742,049 
Umbretla and cane rack, C, J. Monfort 741,811 
Umbrella stick. J. Rose 741,978 
Unloading apparatus, C. P. Martin 742,125 
Vaccine tube, W. H. Chandler 741,886 
Valve I Erwood ‘ 741,041 
Valve, cylinder relief, C. L. Presnell 741,828 
Valve gear, explosive engine, Starr & Cogs 

well 741,848 
Valve gear for explosive and internal com- ' 

bustion engines, F. M. Rites -. 741,977) 
Valve mechanism, gas engine, W. J. Wright. 742,142 
Vaporizer, G. Beaumont er cvees 741,006 
Vault cover, Shade & Knapp ........ .«» 742,075 
Vaults, means for excluding dampness from, 

EF Een MeRDerRUED ..cccsescesesceseccs 741,879 
Vehicle body, W. G. Dorland et 741,208 
Vehicle controlling device, motor, J. Sachs 741,837 
Vehicle, motor A. W. Sandell . 741,981 
Vehicle spring ummings . 742,114 
Vending ca! t. J. M. Shelton ....+.++.- 741,039 

‘ 








Rallways, electric signaling system for, | 

J. N. Baskett eae Suneteeene 741,952 
Rake See Reaper reel rake j 
Rakes, manufacturing, W. KR. Jenkins d 741,671 | 
Range finder, J. W. Kern . 742,088 
Reaper reel rake, C. A. A. Rand .....0+- 741,715 
Reducing furnace, W. W. Fyfe . 742,018 
Refrigerating and purifying apparatus, C. 

Ww Vollmann o» 741,855 
Refrigerator, A. D. Fritts ows .. 741,784 
Refrigerators, etc., Mning for, P. Schreck. 742,072 
Rein holder, J. G. Bowles ia . 741,619 
Renovating apparatus, J. 8. Thurman 741,987 
Rheostat, automatic, J. W. Moore ......-+- 741,814 
Rheostat, automatic, A B. Saliger 741,839 
Riding habit, A. Lowemizo .....-....-00005 742,123 
Rimming machine, F. Unekrich 742,086 
Rolling mill, J. W. Offutt : e «seve 441,702 
Rolling sheet metal, pack for, A. Paterson. 741,708 
Rotary engine, H. W. Bogart .....0«+-++- 41,617 
Roundabout, C. P. Belsel 741,758 
Rowlock, J. R. Supple err .-. 741,800 
Rule for checks, ete., severing, 8. W. Finch 741,901 
Ruler, flexible, BE. A. A. Dunn os 742,013 | 
Bash lock, R. W. Hutebinson ..........+. 742,030 | 
Sash, window, 8. Grady . 742,020 
Sawing machine, G. Kundmueller 742,121 
Seale, J. H. Milburn ..... 741,688 


B. Clarke 
mechanism 


Sea vertical stoker, P. 742,005 


Scales, balancing and recording 























(Uuniwnwed on page 819.) 


Send for Catalogue 

















Volt Ammeters 
Pocket size, but large enough for accuracy 
and practical use. arious ranges for test- 
ing batteries. electric lignt, telephone and 
other circuits, ete Also, Voltimeters 
Amwmeters for genera) measurements. 

52 Send for Circular. 
L. M. PIGNOLET. ' 
& Cortlandt Street, New York, N. ¥. 


GAS ENGINE 


IGNITE 








Price, & 
$15.00 





Roeder: 


TOURING CARS 








LATEST TYPE. BEST MADE. 
ance 
For Marine, Automobile or Sts 
Engines. Fully G 
Write for Circular 
The Oarlisle & Finch Co., 
933 E. Clifton Ave., Cincinnati, Ohie 





“CUSHMAN ” / 
CHUCKS 


All styles and sizes. 









THE CUSHMAN CHUCK CO., 
189 Allyn St., Hartford. Conn. 


WE i DRILLING 


Machines 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wieels or on silis. With engines or horse powers 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y 








f 





Are each equipped with a 7 actual 
horse power, single cylinder engine, 
costing less than one cent a mile to 
run; wood artillery wheels and three 
inch tires; two brakes, and a well- 
finished body. 









PRICE AT THE 

PACTORY.... $750.09 
Our handsome illustrated catalog 
describes the Rambler in detail, 
and gives positive proof of its un- 
deniable superiority. Shall we 
mail you a copy? 












THOS. B. JEFFERY © CO. 
Kenosha, Wis., U.S. A. 









The World’s Regulator 


N 


early ten million Elgin watches 


act as one great pendulum in regu- 


la 


ting the hours of business, travel 


and pleasure the world over. Every 


ELGIN 


is 
th 


Et 





Watch 


made of the finest materials by 
e most skilled hands. 

Always look for the watch word 
“Elgin,” engraved on the works 

of the world’s best watches.Send 
for free booklet about watches 


GIN NATIONAL WATCH CO., Elgin, it. 
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pame EXTREMES MEET IN=— 


te Franklin 













Both in coldest winter and hottest sum- 
mer, the FRANKLIN air-cooled motor runs 
perfectly. 

Great strength in construction, though 
weight of car only 1,100 pounds and horse- 
power at least to. 

In short races and long endurance tests win- 
ning records established in open competition. 

On high gear, runs down to 6 and up to go 
miles an hour. 

Easy to drive as a small runabout—depend- 

able on hills or heavy roads asa high horse- 
power touring car. 
Having proved our 4cylinder air-cooled motor a complete 
success, we have established a price for the FRANKLIN car 
sufficient to enable us to build the entire car of the finest 
materials. We invite most critical inspection. Illustrated 
booklet gladly mailed free with name of nearest agent 


H.H. FRANKLIN MFG. CO.,Syracuse,N.Y. 


Member of Association of Licensed Automobile M/rs. 











Squabs Pay fe! 
Easier, need attention only part of 


time, bring big prices. Kaised in one 


month. Attractive for poultsy men, 
tarmers, women. Send for FREE 
BOOK LET and /earn this immensely 


rich home industry. 


Plymouth Rock Squab Co..14 Friend St , Boston, Mass. 





THE ELECTRIC HEATER.—A VALU- 
able paper, with working drawinge of various forms of 
the electrical beaters, including electric soldering iron, 
electric pad for the sick, ete. 6 i!lustrations. 
TIFIC AMERICAN SUPPLEMENT 2. 
For sale by Munn & Co. and all newsd 





ealers. 








SCIENe j 
Price 10 cents 


HERZ 


~ = BOUCIE 


Spark Plug ever made 
erds never to be cleaned. Ine 


structible Stone. 


The vest “ 
soot eases the 


? Motor lu 





sid f use all over the world. Price $2.50. ery 
(a) t timing for ignition. Guaranteed for six months 

w & HERZ MFG. CO. 
oO 55 Grand St., near W. Bway, New York 

Write now for splendid list 


NOISELESS 


Bevel Pinions 


_We can furnish our New Process 
Noiseless Pinions in bevels as wel! 


CZ 


y A et 
tee, 


Rica 


ss 


as spurs of any size wanted and 
to transmit any required horse 
power, Write for catalogue. 


THE NEW PROCESS RAWHIVE CO. 
Syracuse, N. Y. 


KENT POCKET METERS 


Automatic Volt-Ammeter 
Is designed and calibrated espec- 
ially for testing batteries on gas 
oline automobiles and launches 
and for any other use of like ca 
pacity. Accurate and substan 
tial. Ampere reading made sim- 
ply by pressing button. The 
most couvenient and complete 
battery tester on the market. 

Volt-Ammeter $6.00. Amperemeter 84.50. 
Atwater Kent Mfg. Works, 110 N. oth St., Philade:phia, Pa 


xo DYNAMO 


that gives steady light witha 
as or gasoline engine. Made 
n sizes from 8 to 1,200 lights 


The Hobart Electric Mfg. Co. 
Troy, Ohio 


Che Cypewriter Exchange 


146 Barclay St., NEW YORK 
124 La Salie St.. CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandotte St., 
KANSAS CITY, MO. 

* 209 North 9th St.. 
ST. LOUIS, MO. 

536 California St., 
SAN FRANCISCO, CAL. 


We will save you from 10 
ito 50s on Typewriters of ail makes. Send for Catalogue 






























all th 


Any « 
for th 


OLD 
M 





Ghe OL.DSMOBILE Goes 


weather conditions 


apron 
giected by cold or wet so the Oldsmobile is the favorite car 
for fall or winter travel. 


Write for illustrated catalogue to Department 21. 


© year round—on all kinds of roads and under ail 
The leather or rubber top and storm 
shelter the driver and the simple mechanism is not 


Price $650. 


of our dealers will supply you with a “ winter suit” 
e Oldsmobile. 


S MOTOR WORKS, - DETROIT, MICH. 


embers of the Association Licensed Automobile Manufacturers. 




















OcToBER 31, 1903. Scientific American 319 



























































































































































































ded by Mathew Carey, 178% Vending machine, J. B. 
count , A House im toueh with Three Centuries.| Vending machine, F. F. 
HENRY CAREY BAIRD & CO., Vessei loading or unloading apparatus, B. 
5 sabeees “ cane aoe te eee ree ey Sacueet eeeses ++ 742,023 
INDUSTRIAL PU BLISHERS, BOOKSELLERS & IMPORTERS, | ,,._ . " 
S10 alnut St., adelp » Pa., U.S.A. ~ emt +. Se Se ae e029 Oe . e 
10 Walnut St., Philadelphia, Paw, UsS.A+ | Wivon Jack and end gate, W. Tk. Buchanan 141,765 FORALL YU SE S. MADE AS REQUIRED 
. R ’ 
7 Our New and Revised Catalogue of Practical and | Washboard, M. Zemelman .....+++++++e0+0 741,950 T 0 Hi ERGS” 
Se rientific Bow Oo pages, ed a OsAoene of —_ on) Washer. See Lock washer. ‘ HARRING N&KING PERFORATING C 
etallt ining, »ros vecting, meratogy, Cok’ 5 , J » . D 6 
esuying, Analysis, ete.; a Catalogue of eoke on iioen Shove holde ' oa & Rosenfeld...... by + <i hal SAIS an 
and the Steam Engine, Machinery, etc.; a Catalogue of water y= sent rs 2 sae ee ee ee . 742 O14 : aa 
ks on Sanitary Science, Gas F ittin Plumbing, etc., ater closet, A, ER .nccccsecerereeesnvee 
me on other Catalogues and Circulars, th whole covering | Water gage, W. R. Malcolm ...........+++ 741,972 ot [sy AEOLIGRAFT Model Yacht 
every branch of Science applied to the Arts, sent free and | Water lifts, continuous power chain of, G. Ad 
free of postage to anyone in any part of the world who ee ee eee 741,631 Copyi n Device Sails on « tight wire; goes about automatically at 
wil! farnish his address Water motor, J. W. Brooks .......eesee0. 741,762 each end; heaps im motion 2a long as the wind biows 
= i, _~ | weer purider, 0. M. B. Moller.. «+ 741,690 Nicholas Antiseptic The Latest Scientific Toy. 
. ‘ . Weaner, calf, C. B. Wagner, Jr....... -. 741,856 Copyl th i Fascinating to old and young. ey Hy randy 
J Weighing device, automatic electric, N. w- opy ng Ba Clean Ps og | #1. we f. 0 b, N 
== . . ee PR SE eR Oy. ee ” 741,975 qare es Mossy ond Time and en- Pir. “«. ened, prepaid. 
Well rigs, casing or drive pipe screwer Copies. descriptive poet Tee 
Write for our Free Ilustrated Book. ts eS ee eer: 741,925 Send tony “for literature, $] 50 FRANKI KLIN MODEL sHor, 
“CAN I BECOME AN Wheel, D., Best 20.002 sscgssererenseseceves 741,877 Conn. ° 18 W. Yous ‘Crm 
ELEC TRIC AL ENG INEER @” | 7 a L. ¢ Hamel sgusnsnsse conan dats Meee en 
We te Electrical Engineering, Electric Lighting findow fastener, ) FAtGON ....5s0008 2,000 
Electric Railways, Mechanical Engineering, Steam Eng Window fastener, storm, F. D. Rumford .. 741,721 PRINTIN | TAUGHT FREE ELBOTRIC SEWING MACHINE MO- 
neering, Mechanical Drawing, at your home by mail.| Windows, device for opening swinging, M. ode} Printing Press ~The ctions and numerous tilustrations of de- 
Inatitute Indoreed by Thos. A- Edison and others — , — pet. | tt (ont 8 ba CH gor a in this article will enable any mechanic 
ELEC TRIC AL ENGI ee ROMs Fo See a etheress ‘ SNG+E ES OS SABES ° “a ting. | Of average ability to bulid an efficient motor that wil) 
240.242 W. wa St. New York. ‘Wire weaving loom, I, J. Neracher ...... 742,053 Complete y Con inate | operate a sewing machine. | ‘the Seah Gt mnaheriats foe 
Wrench, H. Scheffer Yorrriyri: 741,841 money at home by prt ttn for others. by is pod A should no five Sotipse, et SCIEN 
- caeeintina : Wrench, A. P. Hartzell ........cccccceses 741,906 Write culars, and catal siFIC ,Ammmic AN SUP PLEMENT, No. 1310 . Price 10 
oa PLATING DONE HERE { ar Wrench, L. Coes 50 bcdeces eakeeeel 742,006 No. i, os World's Pair est y mail, from this office and from Vhewsucalers, 
bs — a Mom. FB, GMMUNOE «0.6. scackeeseemaens 742,048 wards. . 
peta “i SHA | Wrench, ‘S$. Ondrey RT NEY a 742,055 {ON Chestnut Atreet, Piiindelphia. 
page 2 : Wringer, P. Kibby s tihoya tampa 741,911 " 
ray Age r Yoke, neck, A. 8. Lewis ......+. ecccsees 742,042; FLY PA PEEBS 3 — FORMULAS FOR 
SE yg “ £ nd Sticky Fly Papers A ea AMERI- 
5 sd met’ aS wii CAN BU PPLEMENT Nos. agg ana 4. Bach issue 
pan ae fe ey DESIGNS. contains several eee. ee is each, from 
a fs ; oil this office. and from all newsdealers. Bvery facility for the man mfactare of articles from 
5 4 | Cc bar -st, Morris, EB. A. BY cecccccce 36,59 ak - SaAEEA,  dilitian ieee annem a = num: stam spun, form or cast. 
a - é Giactrin Haht ‘fixture, "H. G. Wilerd.36,608, $6,508 a “THE BEST CLIP EVER MADE, | the largest and Anest equipped factory inthe United 
a0% Go-cart body, M. B. Lloyd ......ceseeesses 36,598 = In hoses of 100. 95 cents, postpaid. States for this class of work. Let us quate prices. 
Fir48 ses a -- Lamp shade, G. W. Blair .....+++.. -«.» 36,501 bed Hers Mfg. Co., 55 Gnaxp Srxzer, New You. ! THE BE. A, FARGO CO. - + = ATTLEBORO, MASS. 
sae ES (in Pl x Lavatory, W. C. Peet .......sseeeevend 36,594, 36595 
hye : ‘ a © abe Piano case, G. Branningbausen ..........+. 36,599 - —- - ——— 
be * Stove, Kennedy & King ......++sceeeseeees 36,596 Wh : : ~ = 
125. eR ee seen ; at is 66 ? 
AT YC 3 TRADE MARKS. | D2 TS: Vit Cop DAUS ’ 
and furnish youa Complete Equipment for Axes and hatchets, Hockaday Hardware Co. — "Dupe Sit Lor Je P OVE cat tthe tt, ph ae 7 
cleaning, polishing and doing genuine, durable Batteries, carbons, and agglomerates for elec- i | cheapest deviwe for making 
Electroplating for a very moderate charge. We trical purposes, Soc. Anonyme le ( carbone 41,342 | . SS 
also give valuable practical formaias and infor- Backing, dressing, - polish, shoe, Whit- pages 100 copies from Pen- written and 
mation that constitutes a Thorough Busi- aaneee pes. ” sonbedecs seuss meet 
ness Education along the jine of Electroplat- Boilers, hot water and steam, Wm. H an so copies from Typewritten original 
ing free to our patrons. We allow four months’ . Page Boiler Co ++. 41,346 we are willing to send a complete * Duplicator” without deposit 
time in paying for equipment, which is ready to Cement, Portland, Mitteldeutse’ he ’ Portland- on 10 day®’ tria ‘ 
earn dollars for you the day you receive it. Cement Fabrik Prussing & Co in Schone- ant Tor preann 0 epee, ene in Te F pe ag Seay he 
Write for booklet “ Plating for Pleasure and y rr Elbe Commanditgesellschaft auf 41.220 | complete apparatus, size No. 1, $7.00, subject to t trade discount of 
Protit,” and see special offer for a profitable cl hom oy i sth cn eAECS 0969 CE RECEWE RE OT DS 40 41395 | per cent., or #5,.00 ne 
“ Life Business.” We have the only non-poi- pn conan die ee cece s 100 Steet eas me 25 | 
sonous compound on the market. Parasen Compounds for ceortale nomad purposes, H. in hae, FELIX F. DAUS DUPLICATOR CO., 
Outfits for household use and small articles. a. ‘tesin aes Site 41°315 | Seus Building, 113 John St., New York 
Mentioning department will insare prompt Cotton fabrics, Newmar &. rs ‘ — ———— - j 
attention. Fruit ——— Martin Wagner Co. of Balti aan 
more City : seeeeee 27 - —_ 
ELECTROTECHNIC & CHEMICAL CO., Fruits, fresh, dry, and conserved, A. Mo- Special Machinery. Models, 
e Dept. L, 72 Washington Sq., Se., New Vork City rands .. oesee 41,326 BUILDERS ¢ Ske. work, Iiventions devel: AME Pl ATES yr PI ") E E CHE C KS s 
" Ham and bacon, A. E. Jordan 41,328 B FENN-SADLER MACH. Co., 1. rd, Conn : 2 
- ——_____—_ -—- Hets, stiff and soft felt, Price & Vogt.41,310, ; ws ro g 
Knives, certain named, A. 0. Meyer j ROBBI MFG 38 K NEE ANL ae 
ELECTRICAL ENGINEERING Lamps, incandescent electric, Bryan-Marsh ‘ ¢ B STON, MASS 
is a money-making profession. We teach you by ut Bnd Vt bict a 1° oh : i ite aft — uhohas:| - | ——-------—__ _- --- - 
nail to become an re leetrical Engineer, Medicatec ablets for la grippe ane e Tools and Dies. Mode! 
Electrician, Illustrator, Ad- w rite re effects, Ewell & Everett 41,336 SPECIAL MACHINER & Experimental Work 
Journalist, Prootreader, Book Medicinal foods, tonics, and cordials, C Are you interested in Parents, Model or Experimental qgstile Machine Works, @ Centre St... New York 
k eper, Ste nographer Ps Keef Tr : 41.287 work? Our booklet entitled 
trated Book, “*Strug- eere x _ 
gles Ww ith the World, tend mention the Packing, braided flax, Greene, Tweed Ooo, ae WHAT WE DO—HOW WE DO IT DRYING MACHINES. * WORRBLL. 
u hich intere f : ym 
. : ic will be sent to you on request 
CORRESPONDENCE INSTITUTE of AMERICA Packing, sheet and piston, Charleston Metal ag| KNICKE RBoe KER MACHINE ‘Wonks, Ine, | 
Box 689, Scranton, Pa. lie Packing Co 41,321 10-12 Jones Street, New York | 
Paper, all kinds of writing, Sir Isaac Pit - vn = Pee aimetvatiaty ; 
man & Sove 41.18 TORESty EGE “SRer Ue ‘are eases ae SP) 











a ~~ | Paper bags, H. B. Westervelt ....-++ 4131719 Mational \ ., 85 Broadway, N.Y. 
I Can Sell Vour | \.2'! ec seen enemas Gunn te nm 
| Aardewerk Fabrieken De Sphinx Voor Advertising Novelties, Patented Articles, ete. 
no matter where itis | heen Petrus Regout & Os ; “ 41,816 
Ca or what it is worth. | Pursative syrup, California Pig Syrup oo: 98 SE anaes 
Send description, state price Remedy for coughs and colds and affections y R T G 
cndiearamywondedially | "Pe" dint sharp. Dohine s,{ INVENTORS WANTIN = ws Patterns and Models 
successiul pian. Remedy for stomach disorders, R. R. Smith. 41, 238 e ae on 
stat W. M. OSTRANDER | Rubber belting, Gibbens & Stream 41,322 MANUFACTURERS oun ry atterns Gated work a specialty. 
Silk and silk piece goods, Duncan & Stenz 41,314 Write us, as we have every facility for the best cast, THE C. E. C. E. WENZEL CO., 313 Market St., Newark, N. J, 
378 North American Building, PHILADELPHIA P ie. bleaching preparation, Rose mee oy m stamped, spun or turned metal work, in quantities. ELECTRICIT “HOW TO MAKE, A Dyna- 


ing Co Large plant and skilled workmen. aon Wain SP pt gn Bk ben 

‘4 IN vite fo ” ¢ dre 0 b, Dy e ° elewTap 
ROTARY ENGINES.—ARTIC rite et etc cemete Gates tee eee LAMP & BRASS CO., Trenton, N. J. Instrument, Hlectric Bell, Motor. 5 Books, » 1@e. cach. 
this type of engine, giving many details and illustra | Rubber Co 41.944 
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Tires, solid and pneumatic, Goodyear Tire & - BUBIER PUBLISHING 0. Box 5S. LYNN, MASS. 
tions, are contained in SUPPLEMENT Nos. 1158, | . , . = 
1186, 1193 and 1309. Price 10 cents each. For | Tobacco and cigarettes, smoking, A. Levy 41.208 F re Cuan est Agshieectacel, Selentific MODELS 4 EXPERIMENTAL WORK. 

















sale by Munn & Co. and all newsdealers. Tobacco, smoking, American Tobacco Co 4 813 Popepestas: for 1903 for“ Architects’ ana nventions developed. Special Machinery. 
Trousers, W. C. Mertz + 1,318 Builders’ Mag <zine,” month! =e . 

Umbrellas and parasols, L. Schuller 41,309 we. T. COMSTOCK, Pub., 33 Warren St.. Ee. Vv. BAILLARD, Fox Bidg.. Franklin Square. ca 

Yehi Circular free, ve ‘onderful ot nnatic teacher. 

OMNIGHAPH 





Cortlandt St., N. Y. 





N S . ti B k Vehicles — named, Mitchell, Lewis & 226 Santen Te fe h 
Btaver OO. ccscccccesecss Coeeccccscnces ° styles, 
ew Scientific Books MODEL AND EXPERIMENTAL —y TELS TapHy ees. 
Electrical and Mechanical Instruments. Smal! Mach'y. 
LABELS. EDWARD KLEINSCHMIDT, 82 W. Broadway, New York. Ire ™ ‘Rotslers Sielifn ery ith " vine 
nton ree lilwaukee ® 


A C E TY L E N E “Bon Ton Brand." foe altves, Cr Calon. tos ea yiPOLs, MODELS and teccia) Mackie LIGHT LIGHT MACHINE CONSTRUCTION 


a , AB. ¥ on.” c 
Dr. W. H. Alexander’s Healing O11,” for MOORE, 5-87 Fifth Ave., Chicagy, Il sin. tnvamilens enn thsen developed. ha 


























By F. H. LEEDS and W. J. A. BUTTERFIELD healing oils, W. H. Alexander ........ 10, al - ——— — 9 cpomatty. fevegyeeee gee ‘ors Sores 
Illustrated 8vo, cloth. $2.00 net “Bl Friar," for cigars, G. H. Crouss . 10,432 | > ‘ : , 

is $2 “El Genio.” for cigars, C. B. Henschel Mfg SPE CIAI M ANU AC I itagh Mic HIGAN NOVELTY WORKS, Kalowazoo, Mich. 

Co nana SPEC’ MACHINERY MODELS EXPERIM L WORK ansen Machine Works, % Market St., Chicago, 1) 











“Heirloom Rye Whisky,” for whisky, H | ol echanical and electrical experts, accept all kinds of 
THEGLOBE MACH TAMPING Experimental and Model Work. Dies, Tools and Meta! 


Wheaton & Sons ...... . 10,437 | f . ‘ , ‘ 
a é r u *“Kellum’s Sure Cure,’’ for medicine, Kellum ; . J Articies. All work guaranteed, 
| Med. Co bat ‘ 10,428 ————_—_—— aon 




















| “‘Lotus,"’ for flour, George Urban Milling Co. 10,442 
By R. E. MIDDLETON | “Millard F ‘more,”’ for cigars, S. Levyn ¢ 
With numerous tllustrations, ome and tables, } (Incorpo: ated) coe : . 10,438 
8vo, cloth ——— 00 ne “Peacock Pure Paint.’’ fo® paints, Allegany ome x anics or mateurs 
Paint Co. . pace nee ee . 10,425 
“Pie Flour,”’ for flour, George Urban Milling 


Elements 9 of ‘onan Quality.” for coffee, B. Fischer & Co oa By GEORGE M. HOPKINS 


‘Revelation,’ for cigars, C. B. Henschel Mfg 






































e Co 10,4380 " " - 
El -Ch : y “‘Salome,"’ vw a medicine, E. 8S. Fran 0,427 Author of “Ex nmental Science 
ectro emist | peheltioe 2 No ay clgars Seale a 2 
By DR. ROBERT LUPKE | Lichty & Hillman Co. aes 10,435 ill . R 
| “Stars Stripes,’ for bee Yillow Springs . Ss, ustrations ea, m 
Illustrated 8vo, cloth. #2.5@ net | wean ‘~ : ' a! — — 10,436 12mo 367 inthe 320 i . Price $! 50 
- a | “Sunoleum,”’ for washing compound, Suno- 
EI 1 P ti | leum Mfg. Co ‘ , es we of . 10,4438 
| ‘*The ‘Winona’ Seratcher,’’ for stockings, Co- 
Bae oy 8 -- et ae 10,424 HIS book deals with woodworking, ho 
ectrica POACEAE || int Fate ee ne aa g, household 
° es “Wakega ‘Medical Co.,"” for medicine, Wa- ornaments, metal working, lathe work, metal 
in oileries neat SORUGOE DRG cod svuvccnaageengees: 10,429 ‘| ki Maki odel 
spinning, silver wor Ing. a Ing mode engines, 
By D. BURNS ™ boile nd 
ilers and water motors. Ma 
INustrated 12mo, cloth. 82.00 net PRINTS. king telescopes, 
Salk ES et aha tees microscopes and meteorological instruments, electrical 
uster Brown, for shoes, Brown Shoe Co R45 
EMERY GRINDING “Titeed Overesnta,” Ser mene winter apgsrel, chimes, cabinets, bells, night lights, dynamos and motors, 
“Ariens Suite,” fee mania winter epperel, electric light, an electrical furnace, telephone. It is a 
MACHINERY [ei f2e ae cre S) | thoroughly practical book by the most noted amateur ex 
&) u. B. HODeSON nepal . perimentor in America. Send for descriptive circular. 
Bustrated 12mo, cloth, $2.00 net PE Ry gh Re THIS BOOK _IS_NOW READY FOR DELIVERY 
in print issued since 1863, will be furnished from 
10 cents, provided the name an 


Send for Free Descriptive Catalogue this office for 
number of the patent desired and the date be 


8 tic 
oe Sees Saeeatene given Address Munn & Co., 361 Broadway, New 


fe et Eee. Sos MUNN & COMPANY 


Canadian patents may now be obtalned by 


. « | | hia ventors for any of the inventions named in the for: F < ‘ 
J B Lippincott Co., Phi ade Dp going list For terms and further particulars Publishers “Scientific American” 361 Broadway, New Yor! 


address Munn & Co., 361 Broadway, New York. 
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« mfe to aa¥ that the possessor of « 8 horsepower Winton Touring Car ie quite as proud of ite hand al tham a tches 
=" ’ h " reel ‘ia. sSumanry and tract re wy, little fal, a. the Wintemthat touch of 
The 0 Ee eats cloned and tanty Wake ko and O0,00000, ) 
7 we WINTON ease commen cuneate Cleveland, U. & A. The busy man S friend. 
tour Running Gears NEUSTADT.- “* The Perfected American Watch,’ an illustrated book 
rien ucKkooar PERRY CO. . 
& Gasoline Engines 996-899-880 8, 18th Be. of interesting information about watches, will be sent 
PRICE $376 ‘nt vile ea free upon request. 

all the 
ad American Waltham Watch Company, 
Ow Waltham, Mass. 
ES 
Free, 
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AMERICAN PROCESS O ROYALTIES 
SAMPLE ’ aoanunl LICATION 


. Patented March 10, 1908 
iu. P. Speed 36 Miles per Hour 
The Cheapest Automobile in the World 


Write for Catalogue 
WALTHAM MFG. CO., Waltham, Mass. 


Diffraction 
Gratings 









Electro-Plating 
Apparatus and Material, 










Hanson | I ag Winkle 


> New a. NS. rf 
92 William St., N. ¥, 
30 & 22 8. Canal St. 
Chicago, 


Sexp Your Business Carp 
ron CaTaLoeus. 























‘s repiiens of Rowland’s grating, 4,438 lines to the inch, : e es 
are . cellulotd caste tm . The ruled surface . , . 
ie hx a, The. saan dives tr ‘ont on ratin Any con pure On October 1, 1903, a regular stock model Columbia - 24 H. P, Gasoline Touring Car reached 
4 spectra cratings P « rege g 
and brillant, The first 4 ity grating, @4 each, used with a spec New York City from Chicago, having covered 1,177 miles in 76 hours (total elapsed time), awe 
trometer, shows the nickel line between the D's. The second establishing the greatest of road records. During this wonderful run not a repair was made 
quatity, @8 cach, is suitable for demonstration. Whea ordering by to the machine other than stopping a puncture GASOLINE 


mail add 1¥ cents for postage and registry. 


APFEL-MURDOOCH COMPANY ELECTRIC VEHICLE COMPANY, HARTFORD, CONN. 


= 
Chemists’ Supplies 80 Lake &t., Chicago, TIL Asc sed Automoblle Manufacturers. 1908 catalog ready. 5 , 
New Vork ateiemeie 184, 186, | 188 West 8¥th Geconte Opposite Metropolitay Opera Ho “ 
° — -- - — Boston—4, 16, 78 Stanhope Street Chicago—1413 Michigan Avenue CHARTER GAS i) 
- - ENGINE CO. 


























Beauty and Utility nao ie og 


Every business man knows 

the annoyance of loose shirt 
cuffs Every wise business 
man Ought to kbow that they 
can be easily fixed and regu- 
lated to any desired length 
below the coat sleeve 

by using 


Was a He 
Rpeeeeer FIFTEEN MILLION BARRELS OF GEMENT A YEAR_NOW 


Sercsple pair of Cuff Holders 
sent by mall on receipt of BOc, 
AMERICAN RING ©@., 
Bex 4. Waterbury, Oonn, 
are essential in shops and factories jl 
today Made of the best materials end 


throughout is the 
Franklin Portable Crane and Hoist. 


Lifts and carries 8 tons with ease, goes 

any where, occupies but little space and 

can be operated by one man. Redceces 

the expenditure of time and labor. 

Body of Crane base, wheels and a;.as 

of cast trou. ELED MILL 


FRANKLIN PORTABLE HOIST CO., Franklin, Pa., U.S.A. 






Our New American Gun 

Just in- . 
10,000 Breech Loaders 

, They go to quick buyers 

Send 2c. stamp for catalogue — at Bargain Pri rices. 

H. & D. FOLSOM ARMS CO. - - - - - New York 

















































RUBBER STAMP MAKING. — T HIS} Notr.—In addition to the large number of GRIFFIN MILLS in use wherever Portland Cement is made, we are furnish- 
arcicle describes a simple method of making rubber ing mills on new orders during the present year to the following Portland Cement Works, some of them to replace 
stamps with Ly syed apparatus. A thoroughly - 


practical article written by an amateur who has had ex- ball and tube mills already installed : 


t i bber stamp makt One illustration. | 5 ‘ 
Contained in BC TPPL EMENT 1! io, Price 10 cents, For ASSOCIATED CEMENT MANUFACTURERS OF ENGLAND. GREAT NORTHERN PORTLAND CEMENT Co., Baldwin, Mich. 
L&HIGH PORTLAND CEMENT CO., . . . . . «Ormrod, Pa. MIDLAND PORTLAND CEMENT Co., . . « » Bedford, Ind. 

e . a + Mitchell, Ind. BONNEVILLE PORTLAND CEMENT CO., - « » Siegfried, Pa. 


sale by Munn & Co. and all newsadealers 
Wellston, O. IROQUOIS PORTLAND CEMENT CO., . « Caledonia, N. Y. 

et, Pa. ALPHA PORTLAND CEMENT Co., oi Alpha, N. J, 
Glens Fall WHITEHALL PORTLAND CEMENT Co.; ee + « Cementon, Pa. 

CayuGA LAKE CEMENT Co., . Ithaca, N. y. STRUTHERS FURNACE CO., . ° Struthers, O. 
NATIONAL PORTLAND CEMENT Co. > Durham, Ont, TEXAS PORTLAND CEMENT & “Lime Co., > Dallas, Texas. 
ENT Co. . « « + Syracuse, Ind. IOLA PORTLAND CEMENT CO., . . «+ + « « Iola, Kansas. 
ENT Co.. - + »« «Newaygo, Mich. WABASH PORTLAND CEMENT 'Co., es ~e 50 0 ae 


“ “ 


CENTRAL CEMENT Co, . e 


GLens FALLS PORTLAND CEMENT o., 


| SANDUSKY PORTLAND CE 
NEWAYGO PORTLAND CE} 


If the GriFFIN MILL wasn’t the greatest cement grinder the world has ever known, these large works would not 
now be placing additional mills. Full particulars cheerfully furnished. 


BRADLEY PULVERIZER CO. BOSTON 



































B ° ° v G tHE VER 
Hieroglyphics are an- STEEL le 
LADIES WATCH e BYP cs are an pili ‘Bors SAWS ETC ‘ 
. “A . Th ld 4" JOHN T. NEW YORK 
GUN METAL : cient. e worid moves. - 
Heart, Square. Octagon or Round Cases. ; : “= * BRISTOL’S 
SILVER Be up to date, For neat, clean, intelligible RECORDING INSTRUMENTS. for every pur Ger tactrementa 
Open Face or Hunting Cases, ali desians writing, the Lambert Typewriter is the best for Pressure Gauges, Vacuum Gauges, Volt- are found in all the best laboratories 
4 office and home use. Booklet Free meters, Amperemeters, Wattmeters, and of the country. Catalog free. 
GOLD FILLED CASES Standard in everything. Price, $ |) ee ge 
In all styles, Plain & Decorated Enamels in Colors ° 6: Ny GaG.Oo eu, in: A ~ nt ? 1 y oan eevee P 1 1 A t 
7 Ww ‘ nt 5B wd ye tri @ Bend f oO i rojection ppara us 
SOLID GOLD CASES LA MBERT TYPEW RITER CO. | py aon 1 Sy re for scientific work. Superior in accuracy and convenience, ' 
Open Face or Hunting, Plain or Engrave’. 1274 Broadway, New York. The Bristol Company. Waterbury Conn. | Bausch ®@ bon Lomb ng YPrtical Co., 
Catalogues and Booklets sent Free on Request. SILVER MEDAL, PARIS EXPOSITION. 
Carers tier pec ens laid © | NEW YORK — Ry CHICA ? | 





All owr manufactures are fully guaranteed & 


For Sale by all Jewelers 
bingy 1000 ee geen. ‘Tools Sater, ve . = 
Sewing Machines, Bicycies, Tools, ete. save | || 500 VROOMAN’S Patented Sanitary ~ FREE 





a-Wagon or Stoek Scales made, | 











All pil vartotion at 1owest prices. Best Katiroad 4 





The name New England is on every wateb. 
Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill 


Pt eo ae | aE ~ SINK STRAINERS t 
The Waterless Knox norpecunteny we om 


| 

NEW YORK CHICAGO and addresses of two deale 

ww & Maiden Lane 151-137 Wabash Avenue ers in housefurnishing goods 
SIMPLICITY 

RELIABILITY keep the sink clean and waste 

| pipe from clogging. Saves 


SAN FRANCISCO: Claus Spreckels Building not handlt Vrooman’s, 
CONVENIENCE frequent plumbing. 
The success of our patent air qooling system bas been canis | na ~~ et 
ly demonstrated in years of t so ng can have one. 
Catalogue on application. | Licht. durable and sheds 

















rainer and Stand free. To 








RIVETT 
LATHE 


LONDON: 7 Snow Hill i= town will geta V Goma 
Many details improved in 1908 Am 
ter in amoment. None like 


KNOX AUTOMOBILE CO., ROOMAN’S Sink Strainer and Stané can be fe’ 











No up-to-date manufacturer can 
afford to do without it. Main Office and ary oy care MASS. || used in any sink, is better. and costs no more than - 
other makes. Write for Free circular. Send le. 
HIGHEST AWARD whatever exhibited, j New YORK AGENCY :—H Davis, 46 West 30th St. in stamps to cover the actual cost of mailing. 
Send for Catalog.g@t goeten AGENCY * Reed-U Togermiit¢ Ons 41 eeqnnope *. Not a cent is made by us on the strainer 
AN FRANCISCO AGENCY :—Nat utomobile anc rs. Co, | Fr. w. & E. B. VROOMAN 
Faneuil Watch Tool Compan Fremont St, - H 
PHILADEDPHIA & PrrrsBURGH AGENCIES :—Banker Bros. Co. 888 Dearborn Street Chicago, Iilinols 

















BRIGHTON, BOSTON, MASS. U. S.A, 


CHICAGO AGENCY :~ A. C. Banker, 466 Wabash Ave. 














PRESIDENT SUSPENDERS Ease cep ae eee 











